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1 INTRODUCTION
On behalf of SHP Quito Village, LLC (SHP), WSP USA Inc. (WSP) has prepared this Corrective Action Work
Plan (CAP) for the Quito Village site (Site) located at 18764-18850 Cox Avenue in Saratoga, California (Figure
1). The Site is listed as County of Santa Clara Department of Environmental Health (SCCDEH) site cleanup
program case #2021-01s, GeoTracker ID #T10000016861.

This CAP addresses the onsite areas of the Site potentially impacted by elevated concentrations of volatile organic
compounds (VOCs), namely tetrachloroethene (PCE), in soil gas as a result of historical dry cleaner operations
unaffiliated with SHP (see Section 2 of this CAP). Soil gas remediation via soil vapor extraction (SVE) is
proposed in anticipation of and in conjunction with residential redevelopment of the Site (see Sections 4-7 of this
CAP). This CAP provides a description of the technical approach to the design of a full-scale SVE system,
including equipment and materials specifications, the number and distribution of SVE extraction points and
monitoring points in relation to land use redevelopment at the Site, and the SVE system installation process.

In combination with the SVE system, a vapor intrusion mitigation system (VIMS) will be installed within the
residential units to further reduce the potential for vapor intrusion into the buildings (see Section 3 of this CAP).
Design details for the VIMS will be submitted under separate cover. This approach is intended to both reduce the
source and mitigate potential risk to occupants of the redevelopment. Furthermore, to reduce the source of PCE
detected in soil gas concentrations prior to redevelopment, SHP proposes to install and operate an interim SVE
system in the area of the Site exhibiting the highest PCE soil gas concentrations. An installation and monitoring
report for the interim SVE system will be submitted under separate cover once that system is installed and
operating.

1.1 BACKGROUND
The Site consists of a retail shopping center located on a 6.2-acre parcel within a mixed residential and
commercial area. Dry cleaner operations were conducted at the Site from at least 1962 (Clayton 2004) to 2020,
although use of PCE as part of the dry-cleaning operations ceased on or before 2009. The dry cleaner operations
did business as Elite Cleaners, Quito Dry Cleaners, and Quito Park Dry Cleaners, each under the control or
ownership of Mr. Jin Ho Yi, from 1977 until 2020. Prior to 1977, the dry cleaner operations were owned by
Alfred T. Fichera and Virginia M. Fichera. Quito Village Associates, LLC, an affiliate of SHP and unrelated to
the dry cleaner operations, purchased the Site in 2007. Historical soil and groundwater investigations conducted
between 1991 and 2004 preliminarily determined the extent of VOC impacts beneath the Site did not affect soil or
groundwater (E2C 2000 and Clayton 2004), serving the basis that there was no recognized environmental
condition (REC), defined as the presence or likely presence of any hazardous substances or petroleum products in,
on, or at a property: (1) due to release to the environment; (2) under conditions indicative of a release to the
environment; or (3) under conditions that pose a material threat of a future release to the environment, associated
with the Site (ATC 2007).

However, in association with the redevelopment, voluntary soil gas sampling conducted in 2020 by Roux
Associates and WSP (WSP 2021a) identified elevated PCE concentrations from approximately 5 to 45 feet below
grade (fbg) at the Site, beneath the western portion of the building and adjacent parking area to the south, with
PCE concentrations ranging up to 13,000 micrograms per cubic meter (mg/m3, Figure 2). Self-notification,
followed by a request for oversight under the voluntary cleanup program, was promptly submitted by SHP in
December 2020. In January 2021, SHP received local regulatory oversight by SCCDEH.

In January 2021, SHP engaged WSP to proactively conduct a SVE pilot test to determine the feasibility of
removing VOCs from soil gas at the Site via vacuum extraction. The pilot test was conducted in a paved parking
area adjacent to the south side of the western portion of the building, where elevated VOC concentrations have
been detected in soil gas to a depth of at least 45 fbg. Based on variability of soil types encountered during
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investigation activities in 2020, the pilot test focused on extracting soil vapors from three separate zones; a
shallow zone from approximately 5 to 15 fbg, a medium zone from 20 to 30 fbg, and a deep zone from 36 to 46
fbg. As described in the Soil Vapor Extraction Pilot Test Report (WSP 2021b), the results of the SVE pilot test
indicated that SVE is an effective in-situ remedial technology for treatment of vadose zone soils containing VOCs
based on mass removal rates and vertical and horizontal vacuum influence.

To further characterize the degree of PCE impacts to soil gas at the Site, WSP submitted the On-site Data Gap &
Off-site Soil Gas Investigation Workplan (WSP 2021c) to the SCCDEH in April 2021. The SCCDEH approved
the Workplan with comments in a letter dated June 29, 2021, and the investigation activities were conducted in
September 2021. The results of the investigation were reported to the SCCDEH in the Quito Village Site
Characterization Report (WSP 2021d), submitted concurrently with this CAP. The onsite data gap investigation
results were used to inform the recommendations presented in this CAP.

1.2 PLANNED REDEVELOPMENT
SHP has planned and received approval to redevelop Quito Village (https://www.quitovillage.com/), consisting of
17 multi-family residential buildings (90-townhomes), a 5,000 square-foot commercial building, paved surfaces,
and landscaping, under Senate Bill 35 (SB35), a 2018 law intended to streamline the development of certain
housing projects. Quito Village builds housing that includes not only the 10 percent affordable component, but
also affordable homes for people with very low incomes (VLI), a deeper level of affordability. The development
also allows the current commercial tenants of the Quito Village Shopping Center to maintain their customer base,
moving to a new building in the north-east corner of the Site. Large open, green spaces and ample parking is also
included, to serve residents and the public.

1.3 WORK PLAN ORGANIZATION
The remainder of this CAP consists of seven sections. Section 2 summarizes previous investigations conducted at
the Site. Section 3 briefly describes the proposed VIMS for the residential development. Section 4 includes the
rationale, objectives, and general technical approach for the SVE system design. Section 5 details the SVE system
layout, including the well network, piping, equipment, and controls. Section 6 includes the SVE system
installation procedures. Section 7 contains the SVE system startup, monitoring, and sampling procedures. Section
8 documents the proposed operation and maintenance strategy. The closure strategy for the SVE system is
summarized in Section 9.
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2 SUMMARY OF PREVIOUS
INVESTIGATIONS

A summary of previous investigations of the Site is presented below.

2.1 SITE INVESTIGATIONS

2.1.1 SUBSURFACE INVESTIGATION – SOIL AND GROUNDWATER (2000)

In October 2000, Environmental Engineering Consultants (E2C) of Santa Clara, California, conducted a
subsurface (soil and groundwater) investigation beneath and downgradient from the dry cleaner facility on behalf
of Terracommercial Real Estate Corp. (E2C 2000). E2C collected one soil sample from 3 fbg in the northern
portion of the floor inside Quito Cleaners. Two exploratory borings were advanced; one downgradient from the
dry cleaners and one along the alignment of the sanitary sewer line upgradient of the dry cleaners. Groundwater
grab samples were collected from the two exploratory borings at depths of 59 and 64 fbg, respectively. No VOCs
were detected in any soil and groundwater samples. The only contaminant identified was dichlorodifluoromethane
at 100 parts per billion (ppb) in the upgradient sample, which E2C concluded “does not represent an
environmental hazard to the Site, as there are not Maximum Contaminant Levels for this compound.” It should be
noted that the sampling method employed was US EPA Method 8010, rather than US EPA Method 8260(b).

2.1.2 PHASE I AND LIMITED PHASE II ENVIRONMENTAL SITE ASSESSMENT (2004)

A Phase I Environmental Site Assessment was conducted by Clayton Group Services, Inc. (Clayton) in 2003 on
behalf of GE Real Estate, which identified the dry cleaning facility as a recognized environmental condition
(Clayton 2004). Clayton acknowledged the results of the subsurface investigation conducted by E2C in 2000, but
noted that dry cleaning operations had continued since that investigation occurred. Based on findings contained in
the Phase I investigation, Clayton conducted an additional subsurface investigation of soil and groundwater for
presence of VOCs beneath and downgradient from the dry cleaning facility. One deep soil boring was advanced
downgradient from the dry cleaning facility to a depth of 60 fbg, and three shallow soil borings were advanced to
a depth of 5 fbg inside the dry cleaning building. One groundwater sample was collected from the deep boring,
and soil grab samples were collected from each shallow boring. PCE was not detected above the laboratory
detection limit of 5 ppb.

2.1.3 PHASE I ENVIRONMENTAL SITE ASSESSMENT (2007) AND FOCUSED PHASE II
ENVIRONMENTAL SITE ASSESSMENT (2020)

A Phase I Environmental Site Assessment was prepared by ATC Associates, Inc. (ATC) dated March 23, 2007
(Appendix A). Historically, the Site was developed with orchards from at least 1939 to at least 1948. From about
1956 to 1980, the Site was redeveloped with the northern two buildings and a gasoline service station located on
the northeastern corner of the Site. Further construction occurred in 1980 to 1981 and tenant improvements
occurred in 1984, 1993, and 2000. The gas station operated from about 1956 or 1958 until the late 1960s. A
geophysical survey in 2004 did not yield any evidence of any remaining underground storage tanks associated
with the former gas station. No chemicals of concern were identified in soil samples or a groundwater sample at
55 feet fbg. Onsite dry cleaners operated on the Site beginning in 1962. Soil samples collected in 1991 and 1996
and soil and groundwater samples collected in 2000 and 2003 did not yield any results that indicated releases of
PCE from the dry cleaning operations. The report concluded that the onsite dry cleaning operations did not appear
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to have impacted subsurface soil or groundwater, and that no further investigation was warranted.

A Focused Phase II Environmental Site Assessment was conducted by Roux Associates, Inc. (Roux) in June 2020
for Trumark Homes to address the lack of historical soil vapor data, and to collect additional soil samples within
the area beneath the dry cleaning facility, which utilized PCE until 2009. Roux advanced one soil boring to a
depth of 5 fbg from which a soil sample was collected, then the boring was converted to a temporary soil gas
sampling point. Two additional temporary sub-slab sampling points were also installed within the former dry
cleaner suite. The soil sample did not contain detectable PCE; however, soil gas samples collected from the two
temporary sub-slab samples contained PCE concentrations that exceeded the San Francisco Bay Regional Water
Quality Control Board (SFRWQCB) Environmental Screening Level (ESL) for residential soil vapor. Following
the Focused Phase II, Roux recommended additional soil vapor sampling to delineate the vertical and lateral
extent of PCE impacts to soil vapor at the Site.

Roux conducted additional soil gas sampling at the Site in August 2020 for Trumark Homes consisting of nine
additional temporary soil gas sampling probes across the Site to a depth of 15 fbg (Figure 2). Elevated PCE
concentrations were detected in soil gas at 5 fbg and 15 fbg to the south and east of the dry cleaners, with the
highest concentrations detected beneath the parking lot south of the building at 15 fbg. Benzene was also detected
at low concentrations exceeding the ESL in soil gas at 5 fbg and 15 fbg in the northern and central portions of the
Site surrounding the strip mall building. Roux never finalized their report.

In November 2020, for the benefit of SHP, WSP conducted a supplemental data gap investigation to further
delineate the vertical and horizontal extent of VOCs and total petroleum hydrocarbons (TPH) in shallow soil, soil
gas, and groundwater throughout the Site. As part of the investigation, two grab groundwater samples and two
discrete-depth soil samples were collected, as well as installation of seven multi-depth soil gas sampling probes
ranging in depth between 5 and 45 fbg. Groundwater and soil samples were analyzed for VOCs and TPH, which
were not detected in any samples above laboratory reporting limits. The combined soil gas analytical results from
both 2020 investigations were used to create an isoconcentration map for PCE, which depicts the PCE soil gas
plume extending from the former dry cleaners to the eastern property boundary and from the former dry cleaners
to the southern property boundary (making a crescent shape) (Figure 2). The highest PCE concentrations in soil
gas were detected in the parking lot south of the building at 15 fbg and 25 fbg, with concentrations decreasing
with depth, but still exceeding the ESL at 45 fbg. PCE was also detected in soil gas exceeding the ESL in one
boring (RB-15) along the southern property boundary and one boring (RB-17) along the eastern property
boundary. It is suspected that the soil vapor plume migrated to the eastern and southern property boundaries via
utility trenches, primarily thought to be along the sanitary sewer line (WSP 2021a). Benzene was also detected in
soil gas above the ESL at two locations (RB-14 and RB-19) near the southwest corner of the strip mall building,
along the eastern property boundary (RB-17), and along the southern property boundary (RB-15).

2.1.4 SUPPLEMENTAL SOIL VAPOR INVESTIGATION (2021)

Additional onsite data gap soil gas sampling conducted in September 2021 identified that the PCE soil gas plume
does not extend to the southern property boundary (WSP 2021d). As shown on Figure 2, the investigation also
indicated that the onsite soil gas plume extends to the northeast corner of the property (SGP-3), further southwest
of the main building (SGP-16) and to a depth of 65 fbg (SGP-9, SGP-11, and SGP-15). The benzene soil gas
plume extends to the southeast corner of the property (SGP-23 and SGP-24), where concentrations slightly exceed
the ESL at depths below 25 fbg.

2.2 SITE GEOLOGIC CONDITIONS
Exploratory borings drilled at the Site encountered interbedded clays, clayey sands, well-graded sands and gravel
to a depth of 100 fbg. Clayey intervals were encountered in all borings at depths of approximately 30 fbg and 80
fbg. The clayey interval encountered at 30 fbg was approximately 15 feet thick in borings RB-16 and RB-22,
located on the northern portion of the Site and 25 feet thick in boring RB-14, but interbedded with some sandier
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layers at this location. The clayey unit was about 7 feet thick at boring RB-17, located on the east side of the
building. The clayey interval encountered in borings RB-16, RB-17, and RB-22 at a depth of 80 fbg was
approximately 10 feet thick and was partially interbedded with silt or clayey sand. With the exception of these
clayey intervals, most of the sediments encountered were comprised of well-graded sands with gravel and course-
grained clayey sand. These sediments are presumed to be unconsolidated stream deposits from the adjacent Santa
Cruz mountains to the south.

During site investigations conducted by E2C (2000), Clayton (2000), and Roux (August 2020), groundwater was
encountered between approximately 55 to 64 fbg. During WSP’s investigations, groundwater was not encountered
until approximately 90 fbg. According to the well inspector from Valley Water who observed the sealing of the
borings, perched water can occur at the shallower depths, but groundwater in the area is more typically
encountered at around 90 fbg, consistent with WSP’s observations.
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3 DESCRIPTION OF VIMS
The proposed sub-slab VIMS will be designed consistent with final residential building design. The VIMS is
intended to prevent the migration of VOC vapors from soil gas beneath the buildings into each of the building’s
indoor air. The VIMS will encompass the footprint of the residential buildings including any elevator shafts,
stairwells, and storage spaces. The VIMS will be designed as a sub-slab venting system (SSVS) which consists of
a vapor barrier component and a sub-slab venting component. The vapor barrier will preclude potential vertical
migration of VOC vapors through the floor slab. Vapors will be collected in porous media beneath the slab and
the venting system will exhaust the vapors to a level above the highest section of the roof. It is anticipated that the
VIMS will be designed as a passive venting system with the ability to be converted to an active system.

A design/planning document will be submitted to SCCDEH describing the VIMS design, installation, and
construction quality assurance/quality control observations, and pre-occupancy testing.

The VIMS consists of three primary components: a porous sub-slab gravel media, a vapor transfer piping
network, and a vapor barrier, as briefly described below.

3.1 POROUS SUB-SLAB MEDIA
To promote efficient removal of sub-slab vapor, the vapor barrier will be installed upon a highly permeable gravel
layer. The gravel layer will provide a path of least resistance for sub-slab vapor to migrate to vapor transfer piping
and will also serve as the concrete sub-base. Gravel thickness may vary, but shall maintain a minimum thickness
of 6 inches across the entire building footprint.

3.2 VAPOR TRANSFER PIPING NETWORK
The vapor transfer piping network will consist of slotted below-grade piping installed within the gravel bedding
and routed to manifolds that will collect vapor from the branch lines into a common header pipe leading to
appropriately located riser vent locations.

3.3 VAPOR BARRIER
The vapor barrier will be installed above the gravel layer beneath the building slab to prevent potential vertical
migration of VOC vapors from soil gas into the building located above. All building below-grade utilities will be
stubbed up and temporarily capped and footings/foundations installed before vapor barrier installation can
commence. Below-grade dry utilities will have conduit seals installed to mitigate potential vapor intrusion
pathways.
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4 SVE SYSTEM DESIGN PARAMETERS

4.1 REMEDIAL ACTION OBJECTIVES
Remedial action objectives consist of specific goals for protecting human health and the environment. The
remedial action objective of the SVE system is to reduce the mass of PCE and benzene in the vadose zone to
mitigate the potential for vapor intrusion into the proposed residential redevelopment buildings on the Site, to
remove soil vapor mass from the subsurface, and to prevent the unlikely potential migration of PCE and benzene
into groundwater. In combination with the SVE system, a VIMS will be installed within each residential building
to further reduce the potential for vapor intrusion into the buildings. Design details for the VIMS will be
submitted under separate cover.

WSP proposes to operate the SVE systems to attempt to reduce soil gas concentrations. To evaluate effectiveness
of the system, soil gas concentrations will be compared to a remediation goal based on achievement of asymptotic
concentration levels for PCE and benzene in extracted vapor plus accompanying low PCE and benzene mass
removal. Closure may be achieved if PCE and benzene concentrations achieve ESLs or VI guidance applicable at
the time of such evaluation.

In conjunction with evaluation of the adequacy of the VIMS, if either of the SVE systems reach asymptotic
concentrations/low mass recovery for PCE and benzene or achieve the closure goal, a rebound assessment will be
completed and the SCCDEH will be consulted regarding the need for additional SVE system
operation/modification or evaluation for case closure and cessation of SVE system operations.

System performance will be periodically evaluated through collection and analysis of system vapor samples and
soil gas samples from permanent soil gas monitoring points. Recognizing that achieving the closure goal may be
difficult, in coordination with soil gas monitoring, the efficiency of the SVE systems will be evaluated
continuously as described in Section 9, Closure Strategy, of this CAP.

4.2 NATURE OF CONTAMINANTS OF POTENTIAL CONCERN
The contaminants of concern (COCs) for the Site are PCE and benzene. The SVE system has been designed to
address COCs in onsite soil gas in the subsurface of the Site in relation to the future residential redevelopment
plan.

4.2.1 SOIL GAS

VOCs were detected in soil gas samples collected during the 2020 and 2021 soil gas investigations, with PCE
concentrations ranging from 3.8 µg/m3 to 13,000 µg/m3 and varying with depth as shown in Table 4.2.1 and
benzene concentrations ranging from 1.5 µg/m3 to 66 µg/m3, with concentrations varying with depth as shown in
Table 4.2.2.
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Table 4.2.1 PCE Soil Gas Sample Results (2020 and 2021)
SAMPLE DEPTH CONCENTRATION RANGE (µg/m3) LOCATION OF MAXIMUM

CONCENTRATION

0 – 5 fbg 3.8 – 13,000 RB-11

5 – 15 fbg 6.5 – 6,500 RB-14

15 – 25 fbg 130 – 9,400 RB-18

25 – 35 fbg 39 – 1,000 RB-14

35 – 45 fbg 7.2 – 4,300 SGP-14

45 – 55 fbg 6.6 – 100 SGP-9

55 – 65 fbg 12 – 380 SGP-11

Table 4.2.2 Benzene Soil Gas Sample Results (2020 and 2021)
SAMPLE DEPTH CONCENTRATION RANGE (µg/m3) LOCATION OF MAXIMUM

CONCENTRATION

0 – 5 fbg 1.5 – 62 SGP-11

5 – 15 fbg 1.5 – 22 SGP-11

15 – 25 fbg 2.6 – 30 SGP-17

25 – 35 fbg 3.0 – 66 RB-17

35 – 45 fbg 2.6 – 12 SGP-11

45 – 55 fbg 7.0 – 15 SGP-11

55 – 65 fbg 6.2 – 51 SGP-11

4.3 TECHNICAL RATIONALE
As documented in the Soil Vapor Extraction Pilot Test Report, the January 2021 pilot test focused on three
separate depth zones: a shallow zone (5 to 15 fbg), represented by well SVE-1S, a medium zone (20 to 30 fbg),
represented by SVE-1M, and a deep zone (36 to 46 fbg), represented by SVE-1D. The goal of the pilot test was to
generate Site-specific data required for full-scale system design. The pilot test report concluded that vapor
extraction from the SVE-1M depth zone (20 to 30 fbg) achieved successful vapor recovery from approximately 5
to 45 fbg at a moderate applied flow rate and vacuum level, with a vacuum radius of influence (ROI) of
approximately 50 feet. Table 4.3.1 summarizes the design parameters that were obtained during the pilot test at
extraction well SVE-1M, which will form the basis of the full-scale SVE system design specifications.
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Table 4.3.1 Pilot Test Results
PARAMETER PILOT TEST RESULT

Applied vacuum 103 inches of water column (wci)

Soil vapor extraction flow rate 97 standard cubic feet per minute (scfm)

Horizontal vapor extraction radius of influence 50 feet

Range of VOC mass removal rates 0.02 to 0.06 pounds per day (lbs/day)

The SVE pilot test indicated that SVE is an effective technology for removing residual VOCs from the vadose
zone at the Site. The analyses of soil gas samples collected during the tests confirmed that VOCs in vadose zone
soils can be removed efficiently by SVE. The pilot test VOC mass removal rates indicate that a multi-well SVE
system should initially remove up to a pound of VOCs per day. High vapor extraction rates were achieved during
the test at moderate applied vacuum levels. These results confirm that SVE is a feasible treatment approach at the
Site.

4.4 AIR POLLUTION CONTROL REQUIREMENTS
Permits to construct and operate the SVE system will be obtained through the Bay Area Air Quality Management
District (AQMD) prior to system installation.
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5 DESCRIPTION OF SVE SYSTEM
The proposed SVE system design is detailed in Figures 3 through 7 and summarized below.

5.1 SVE WELL NETWORK
The SVE system well network consists of two components:

‒ vapor extraction wells to remove VOCs in soil gas from the subsurface;
‒ monitoring points to measure vacuum influence in the subsurface and collect soil gas samples to evaluate

reductions in soil gas VOC concentrations due to vapor extraction.

All extraction wells are intended to remove VOCs from soil gas primarily from depths of 5 to 30 fbg based on the
results of the medium-depth well in the SVE pilot test, although vertical vacuum influence is anticipated at depths
ranging from 5 to 45 fbg, as described in Section 4.3.

5.1.1 EXTRACTION WELL LAYOUT

The areal layout of the extraction wells is shown on Figure 3. The SVE well network was designed in relation to
the proposed redevelopment plan for the Site, which is also depicted on Figure 3. The extraction well layout
includes 22 SVE wells targeting the approximate areas with concentrations of PCE in soil gas exceeding 100
mg/m3 and the highest concentrations of benzene based on the 2020 and 2021 soil gas investigations. The
extraction point spacing was based on an estimated horizontal ROI of 50 feet as determined from the SVE pilot
test. In addition, the extraction point spacing was designed to achieve an approximate 20 percent ROI overlap
between neighboring extraction points as allowed by the future Site development layout. The final SVE well
layout may be adjusted slightly based on changes to the redevelopment plan, utilities, or accessibility constraints.

Because of the relatively large extent of the treatment area and the number of extraction points, the SVE system
has been designed with two separate SVE well networks with dedicated SVE equipment: an East SVE system and
a West SVE system. The two SVE well networks are separated in a general east-west orientation with the West
system encompassing 11 SVE wells targeting areas containing elevated COC concentrations in the western and
southern portions of the Site and the East system encompassing 11 SVE wells targeting elevated COC
concentrations in the eastern and northern portions Site (Figure 3). Each extraction well will be installed to a
depth of approximately 30 fbg and will be comprised of 4-inch inner diameter (ID) polyvinyl chloride (PVC) riser
with 10 feet of 0.02-inch slotted PVC screen.

Table 5.1.1 summarizes the SVE well layout details for the West and East SVE systems.
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Table 5.1.1 SVE Well Design Details
FEATURE WEST AND EAST SVE SYSTEMS

Number of Extraction Wells 11

Screen Length 10

Screened Interval 20 – 30 fbg

Pilot Test Derived ROI 50 feet

Design Well Spacing 80 feet

Design Well Overlap based on
Pilot Test Derived ROI

20 percent

5.1.2 MONITORING POINT LAYOUT

Eleven (11) multi-depth monitoring points will be utilized to evaluate horizontal and vertical vacuum influence
and assess soil gas VOC concentrations within the SVE treatment area (Figures 3 and 4). As indicated on Figure
5, the proposed nested monitoring points will consist of five (5) 1-inch length stainless steel soil gas implants
installed within a dedicated 1-foot sand pack at depths ranging from approximately 5 to 45 fbg. Eight (8)
monitoring points are proposed to be installed within or along the 1,000 mg/m3 PCE concentration soil gas contour
located adjacent to and south of the former dry cleaner and along the alignment of the sanitary sewer toward the
eastern property boundary. The three (3) remaining monitoring points are located adjacent to the areas with the
highest benzene concentrations in soil gas and along the perimeter of the two SVE system treatment areas where
soil gas COC concentrations are lower. The final monitoring point layout may be adjusted slightly based on
changes to the redevelopment plan, utilities, or accessibility constraints. If the soil vapor concentrations in the
perimeter probes exceed ESLs, then additional probes will be installed to evaluate the lateral extent of the plume.

5.2 SVE PIPING

5.2.1 CONVEYANCE PIPING

Dedicated underground conveyance piping will transfer soil gas under vacuum from each SVE well to the vapor
extraction equipment. The proposed trenching routes are provided on Figure 4. The piping will be installed in
common trenches to the extent possible at a minimum depth of approximately 18 inches below grade. The piping
will be sloped toward the SVE wells to minimize the accumulation of condensate water within the piping
network. Conveyance piping to all SVE wells will be comprised of 3-inch diameter schedule 40 PVC. The final
trenching routes may be adjusted slightly based on changes to the redevelopment plan, utilities, or changes to the
SVE well layout.

5.2.2 MANIFOLD, HEADER, AND DISCHARGE PIPING

The dedicated conveyance piping will penetrate the ground surface near the SVE equipment and will be
manifolded as indicated on Figure 6. The piping manifolds will enable individual operation and performance
monitoring of each extraction point. As detailed on Figure 6, each leg of the piping manifold will consist of the
following:

‒ Ball valve for on/off control of the extraction point.
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‒ Butterfly valve for throttling the vapor flow rate.
‒ Closed gate valve, which may be open to the atmosphere when serving as a passive air intake to introduce

atmospheric air into the subsurface when the extraction point is not operating.
‒ Sample port for collection of vapor samples.
‒ Vacuum indicator for measurement of line vacuum.
‒ Temperature indicator for measurement of line temperature.
‒ In-line flow sensor with differential pressure gauge, which, in combination with line temperature and

vacuum, is used to calculate the vapor flow rate.

The well manifold piping will combine into a single 8-inch diameter schedule 40 PVC header pipe that will route
extracted vapor to the SVE system treatment equipment (Figure 7).

After passing through the treatment units, discussed below, treated vapor will be discharged to the atmosphere via
a discharge stack comprised of 6-inch diameter steel pipe. The discharge stack will be secured to the equipment
enclosure, described in Section 5.4, and will terminate approximately 12 feet above the ground surface. A rain cap
will be installed at the discharge point to prevent precipitation from entering the discharge piping.

5.3 SVE EQUIPMENT
The SVE equipment for both the West and East systems will consist of a vapor/liquid separator (VLS) to remove
and collect water entrained in the extracted vapor, two vapor-phase granular activated carbon (GAC) units
installed in series to remove VOCs from extracted vapor, a heat exchanger to cool discharged vapor prior to GAC
treatment, and a high-capacity blower to induce a vacuum on the SVE wells. The blower, VLS, and heat
exchanger will be pre-assembled and delivered to the Site on steel skids for connection to vapor transfer piping
and electrical service. A process and instrumentation diagram is provided in Figure 7.

5.3.1 VACUUM BLOWER

As indicated in Table 4.3.1, the pilot test yielded individual SVE point air flow/applied vacuum design criteria of
97 scfm at 103 wci. Based on the proposed number of extraction points (11 per system) and estimated head losses
in the pipe network and equipment, the vacuum blowers selected for each system must be capable of producing a
flow rate of approximately 1,100 scfm at a vacuum of approximately 150 wci. The actual model of the blower and
electric motor size will be determined in consultation with the selected remediation equipment vendor. The vapor
transfer piping at the blower inlet will be equipped with an air dilution valve to regulate the vacuum level at the
blower.

5.3.2 GAC VAPOR TREATMENT UNITS

VOCs will be removed from the extracted vapor prior to discharge via vapor-phase GAC. GAC treatment was
selected for vapor treatment based upon lower cost than other alternatives for the relatively low anticipated VOC
mass loading. The GAC units will be installed in series on the discharge side of each blower to achieve maximum
treatment efficiency. The GAC units will be sized based on the maximum VOC mass loading rate achieved during
the pilot test and the designed vapor flow rate for the system. Based upon size and access considerations, the GAC
units will be appropriately housed for security and safety within the equipment enclosure.

5.3.3 HEAT EXCHANGER

Vapor discharged from the SVE blower is anticipated to range in temperature between 150 to 225 degrees
Fahrenheit (F). The treatment efficiency of the GAC decreases as the air temperature increases. An air-to-air heat
exchanger will be installed on the blower discharge piping to reduce the temperature of vapor entering the GAC

units
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to preserve treatment efficiency of the GAC units. A high temperature switch will be installed on the discharge
piping downstream of the heat exchanger to deactivate the system in the event that high temperature air is present
at the GAC inlet.

5.3.4 VAPOR/LIQUID SEPARATOR

Both the West and East SVE systems will include a VLS plumbed within the header piping downstream of the
manifolds and upstream of the blower. The purpose of the VLS is to remove water entrained in the vapor stream.
The VLS will be equipped with a high-level float switch that will automatically deactivate the system in the event
of a high water level in the VLS. Water accumulated in the VLS will be gravity-drained via a manually operated
valve and hose to an appropriate storage vessel (i.e., steel drum or poly tank) for offsite disposal. Space within the
equipment areas and necessary power and relay connections will be provided to allow for the future addition of a
storage vessel and liquid transfer pump for each VLS, if deemed necessary.

5.4 EQUIPMENT ENCLOSURE
The SVE equipment (with the exception of the GAC units) and piping manifolds for both the West and East
systems will be installed within a dedicated equipment enclosure. The size, type of construction, and location of
the equipment enclosures will be coordinated with the design and layout of the site redevelopment planning. The
proposed locations of the West and East system equipment enclosures are shown on Figure 4. The interior of the
equipment enclosures will be equipped with sound attenuation materials to reduce the noise generated by the
equipment. An in-line silencer may be plumbed into the discharge stack piping to further attenuate equipment
noise, if deemed necessary.

5.5 ELECTRICAL SERVICE
The SVE equipment will have dedicated 480-volt/3-phase electrical feeds that will be metered to track electrical
consumption. Electrical service for each system will be equipped with a primary shutoff switch at the meter to be
mounted on the equipment building adjacent to the control panel.

5.6 PROGRAMMABLE LOGIC CONTROL
The SVE equipment will be controlled via a computerized programmable logic control (PLC) system, centralized
in a master control panel dedicated to each SVE system. The control panel will be mounted on the wall of the
equipment building. The PLC will be programmed to deactivate the system in the event of an alarm condition. A
high level switch will be incorporated into the VLS, such that in the event that a VLS tank fills with condensate
water, the alarm will activate and shut down the system. A high temperature switch on each heat exchanger
discharge pipe will initiate an alarm and deactivate the system in the event of high air temperature entering the
GAC units. Furthermore, the PLC will include programming to cycle the system on/off at a desired frequency, if
necessary to improve mass recovery in the late stages of system operation.

5.7 REMOTE MONITORING
Both the East and West SVE systems will be equipped with a wireless remote monitoring package to enable
monitoring of the systems via an internet connection. The remote monitoring system will allow real-time
monitoring of system component operation, provide notification of shutdown conditions, and allow for remote
shutdown and startup capabilities.
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6 SYSTEM INSTALLATION
The SVE systems will be installed by a contractor that is separate from the contractor fabricating and supplying
the equipment (equipment vendor). Equipment layout drawings and equipment specifications provided by the
equipment vendor will be submitted to the installation contractor for review before system installation
commences.

The SVE systems installation activities will be conducted in conjunction with construction activities during Site
redevelopment. Sequencing of SVE systems installation will be coordinated with the redevelopment construction
contractor to minimize disturbance of system components during construction.

All work will be conducted in accordance with a Health and Safety Plan (HASP) for the Site. The current version
of the Site-specific HASP is included in Appendix B.

6.1 SVE PILOT TEST EXTRACTION WELL ABANDONMENT
Three soil vapor extraction wells, SVE-1S, SVE-1M, and SVE-1D, were installed during the SVE pilot test
immediately south of the former dry cleaning space. In anticipation that the wells will be destroyed during Site
redevelopment activities, the pilot test extraction wells will be abandoned in accordance with Valley Water
District requirements.

6.2 PERMITTING
The following permits are anticipated for the scope of work outlined in this CAP:

‒ Valley Water District exploratory boring and well permits
‒ AQMD permit to construct/permit to operate
‒ Local building permits
‒ Local electrical permits

WSP will coordinate with the AQMD to obtain the permit to construct/permit to operate. The SVE systems
installation contractor will be responsible for obtaining all necessary building and electrical permits.

6.3 SOIL VAPOR EXTRACTION WELL INSTALLATION
Prior to system installation, 22 SVE wells (11 for each system) will be installed as displayed in Figure 3. The
proposed SVE well construction details are provided in Figure 5.

The proposed SVE wells will be installed by a California C-57 licensed well driller using 9-inch-diameter sonic
drilling equipment or 10-inch diameter hollow-stem auger drilling equipment to advance each boring to its target
depth. The wells will be constructed of using 4-inch ID schedule 40 PVC well casing with 0.020-inch machine-
slotted screened sections. The screened sections will be 10 feet long. Based upon results from the interim SVE
system, the depths of screen intervals may be adjusted. The filter pack around the screened section will be
comprised of 8x20 gradation silica sand (e.g., #3 Monterey sand) and will extend 1 foot above the top of the
screen. Approximately 3 feet of hydrated bentonite chips will be placed in the annulus immediately above the
filter pack. The remaining annular space will be filled with a 1 to 5 percent bentonite-cement grout. A flush-
mounted traffic-rated well box will be installed at the wellhead within a concrete pad.

During drilling, continuous soil cores will be collected and logged by a WSP geologist using the Unified Soil
Classification System (visual-manual procedure). The soil cuttings will be placed in a soil bin and profiled for
proper disposal (see Section 6.6).
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A vacuum gauge will be installed at each completed SVE wellhead to monitor applied vacuum.

6.4 MONITORING POINT INSTALLATION
During SVE systems operation, because previously installed vapor probes will be removed as part of
redevelopment construction, subsurface vacuum levels and soil gas samples will be collected from 11 multi-depth
monitoring points to be installed within the treatment area (Figure 3). Proposed monitoring point construction
details are provided in Figure 5. Additional monitoring points may be installed around the periphery of the
treatment area based on the monitoring results of the proposed points.

The monitoring points will be installed by a California C-57 licensed well driller using 6-inch or 8-inch diameter
sonic or hollow-stem auger drilling equipment to advance each boring to a target depth of 45 fbg. Within each
boring, five nested soil gas probes will be installed at depths of approximately 5, 15, 25, 35, and 45 fbg. The
monitoring points will be constructed using ¼-inch-diameter Nylaflow nylon tubing (or similar) fitted at the
bottom with a one-inch long stainless-steel filter. The nested vacuum/soil gas probes will be constructed from the
bottom of each boring by installing the tubing with the probe tip attached through a narrow PVC pipe. With the
probe tip set at the proper depth, the annulus around the probe tip will be filled with one foot of filter pack sand
(e.g., #3 Monterey sand) via a tremie pipe or poured down hole from the surface if the borehole is stable.
Approximately one foot of dry #8 bentonite granules will be placed above the sand pack, then the remaining
annular space will be filled with hydrated bentonite up to where the next probe will be installed. The bentonite
will be hydrated with water via a tremie pipe incrementally as the bentonite is poured into the hole. The last few
inches of bentonite will not be hydrated to create a firm base onto which to pour the sand pack to construct the
next probe. The steps of constructing the probe described above will repeat until the uppermost probe has been
installed.

The multi-depth vapor monitoring points will be completed at the ground surface with a flush-mount traffic-rated
well box. Each probe will be labeled and be fitted with two-way polycarbonate valve to facilitate sampling.

6.5 EXCAVATION ACTIVITIES
The SVE conveyance piping for each system will be installed below grade within trenches to be excavated as
displayed in Figure 4. The SVE piping will be installed approximately 18 inches below grade to minimize
conflicts with new utilities servicing the Site development. The excavation trenching will be completed in
sections to minimize the area of open trenches at any given time. Dust suppressant will be applied, as needed, to
reduce or prevent dust emissions resulting from construction activities.

At the end of the work shift, any open trench will be barricaded or a traffic plate will be placed across the trench
with warning signs posted.

6.5.1 PIPING INSTALLATION AND BACKFILL

Conveyance piping will be installed in common trenches to the extent practicable in accordance with the detail
provided on Figure 6. Sections of Schedule 40 PVC pipe will be joined using PVC primer and adhesive. After
installation and before backfilling, each section of pipe will be pneumatically pressure-tested to confirm the
absence of leaks. Pipe sections will be pressurized with air to a minimum of 20 psi. If a pressure drop of more
than 2 psi is observed of a period of 1-hour, each segment will be isolated and pressurized to identify the location
of the leak, and the leak will be repaired.

After pressure testing is complete, trenches will be backfilled with sand and compacted with a vibratory plate
compactor to provide protection to the conveyance piping and prevent settling.
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6.6 WASTE CHARACTERIZATION AND DISPOSAL
Soil cuttings generated during well installation will be stored in Department of Transportation-compliant soil bins,
or equivalent, to allow for characterization prior to disposal. A composite sample from each soil bin will be
analyzed for VOCs using Environmental Protection Agency (EPA) method 8260B. The selected offsite disposal
facility will specify additional analytical requirements, if any. A licensed waste hauler will profile the soil for
disposal based on the results of the composite soil sample results. The soil will be transported to a designated
disposal facility under non-hazardous or uniform hazardous waste manifests.
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7 SYSTEM STARTUP AND MONITORING
The objective of system start-up is to ensure the SVE systems have been installed and are operating in accordance
with the specifications described in Sections 5 and 6, as well as to collect baseline soil gas data. Systems start-up
includes the following components: baseline sample collection, equipment shakedown and testing, system repair,
system balancing, and system monitoring.

7.1 BASELINE SAMPLING

7.1.1 MONITORING POINT TESTING

Prior to system startup, soil gas samples will be collected from each of the monitoring points to serve as a baseline
to which subsequent soil gas sample results can be compared. Before sample collection, each monitoring point
will be purged using a peristaltic pump (or similar) to remove three volumes of air from each vapor monitoring
point. Immediately following purging of three well volumes of air, a vapor grab sample will be collected from
each vapor monitoring point using 1-liter Summa canisters at a flow rate not to exceed 200 milliliters per minute.
Vapor samples will be analyzed for VOCs using EPA method TO-15.

In addition, prior to startup of the SVE systems, background subsurface vacuum/pressure will be measured at
each of the monitoring points via the integral sample tubing. A calibrated differential pressure gauge will be used
to measure background vacuum/pressure at each monitoring point.

7.2 EQUIPMENT STARTUP

7.2.1 EQUIPMENT TESTING

Equipment testing is required to test the individual components of the SVE systems and to test the systems as a
whole. The inspector will verify that each component of both systems has been installed in accordance with the
vendor-provided equipment manual, and equipment performance will be compared to manufacturer
specifications. Non-conformances will be documented, repaired, and re-tested. Testing activities will include
rotational tests on all motors, leakage testing on exposed piping connections, valve and gauge operation testing,
blower performance testing, alarm testing, control panel optimization, and remote monitoring communication
testing.

7.2.2 SYSTEM BALANCING AND MONITORING

After the systems pass the equipment testing, the systems should be prepared to run for continuous periods of
time. During this time, the systems will be monitored at the equipment and extraction wellheads. To optimize the
systems, each SVE well will be tested and monitored during startup.

Procedures for startup and balancing of the SVE systems include:

‒ Open SVE blower dilution valve and all ball valves and gate valves on the SVE piping manifold.
‒ Turn on SVE blower. Record equipment and manifold instrumentation readings.
‒ Incrementally close the dilution valve; record instrumentation measurements, including initial

photoionization detector (PID) readings from the extraction points. Using a peristaltic pump, SVE vapor
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will be extracted into a clean Tedlar bag, from which PID measurements will be obtained. Monitor blower
performance compared to the manufacturer’s specification curve.

‒ Balance air flow to the operating SVE points using butterfly valves on the SVE manifold. Record
instrumentation measurements. Monitor blower performance compared to the manufacturer’s
specification curve.

7.3 FULL-TIME OPERATION AND MONITORING
After equipment testing is complete, the systems will be ready for full-time operation. The following procedure
will be applied to both the West and East SVE systems:

‒ With all 11 extraction wells operating, balance the air flow from each well using the butterfly valves on
the manifold. Monitor blower performance compared to the manufacturer’s specification curve.

‒ If the blower is operating below the performance curve (not enough airflow for the applied vacuum level),
open the dilution air valve to increase air flow to the blower.

‒ After the SVE wells are balanced and blower performance is optimized, collect SVE system
instrumentation measurements, including PID measurements from the SVE manifold sample ports and
GAC influent, midpoint, and effluent sample ports.

‒ Immediately following PID measurement, collect an influent vapor grab sample from the influent vapor
sample port. Vapor samples will be collected using a 1-liter Summa canister connected to the vapor
sample port via ¼-inch inner diameter flexible tubing.

‒ After 1 hour of SVE system operation, collect instrumentation measurements for all components,
including vacuum measurements from the monitoring points. Also, collect SVE system PID
measurements and a Summa canister SVE influent vapor sample.

‒ Collect periodic PID measurements of the combined SVE influent vapor. Start with hourly measurements
and adjust frequency based on the stability of the readings.

‒ After 24 hours of SVE system operation, collect instrumentation measurements for all components,
including vacuum measurements from the monitoring points. Also, collect SVE system PID
measurements and Summa canister SVE influent and effluent vapor samples.

‒ Continue to collect instrumentation measurements, PID measurements, monitoring point vacuum
measurements, and daily influent and effluent vapor samples for the duration listed in the permit to
construct/permit to operate.
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8 OPERATION AND MAINTENANCE

8.1 OPERATION AND MAINTENANCE ACTIVITIES
After completion of SVE system startup activities, full-time operation and maintenance (O&M) activities will be
completed daily during the first week of operation, once per week for the first month of operation, and once per
month of operation thereafter. SVE systems O&M Site visits will generally include the following tasks:

‒ Equipment preventative maintenance
‒ Systems component inspection and repair
‒ Equipment and manifold performance data collection (vacuum level, air flow rate, etc.)
‒ Monitoring point vacuum measurements
‒ PID readings (system influent, GAC influent/midstream/effluent, SVE wells at manifold)
‒ Influent and effluent vapor sampling (per AQMD permit requirements)

8.1.1 SOIL GAS PERFORMANCE MONITORING

During full-scale operation, WSP anticipates conducting performance monitoring at the following frequencies
during the first year of operation:

‒ Quarterly: all soil gas monitoring points.
‒ After the first year of operation, the frequency of soil gas monitoring point sampling will be re-evaluated

and a monitoring plan will be developed for SCCDEH approval. Soil gas samples will be collected using
the procedures described in Section 7.1.1 and analyzed by EPA method TO-15.

8.1.2 PROGRESS REPORTING

A report documenting SVE systems installation and startup activities will be submitted to SCCDEH after full-
time operation commences. Progress reports documenting SVE systems O&M activities and performance will be
submitted to SCCDEH on a semi-annual basis. The SVE system progress reports will include, at a minimum:

‒ Cumulative VOC mass removal in pounds
‒ Analytical results of influent and effluent vapor samples
‒ System operation details, including periods of shutdown, equipment malfunctions, and repair efforts
‒ Plans and recommendations for additional activities
‒ Results of rebound testing (if conducted)
‒ System performance data and trends, including:

o SVE well concentrations plotted on a log scale
o Total pre-dilution system influent concentrations plotted on a log scale
o PID readings
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9 CLOSURE STRATEGY
As summarized in previous sections, the SVE systems are proposed for installation to reduce the mass of COCs in
onsite soil gas. Thus, the objective of the SVE systems is reducing the mass of COCs in the vadose zone to
mitigate the potential for vapor intrusion into the proposed residential buildings on the Site, to remove soil vapor
mass from the subsurface, and to prevent the unlikely potential migration of COCs into groundwater. In tandem
with the SVE system operation, a VIMS will be installed (a separate design of the VIMS will be prepared) within
the residential buildings and pre-occupancy and subsequent indoor air monitoring will be conducted under the
O&M work plan for the VIMS.

As noted in Section 4.1, Remedial Action Objectives, WSP proposes to operate the SVE systems to attempt to
reduce soil gas concentrations. To evaluate effectiveness of the system, soil gas concentrations will be compared
to a remediation goal based on achievement of asymptotic concentrations of COCs in extracted vapor plus
accompanying low COC mass removal. Closure may be achieved if COC concentrations achieve ESLs or VI
guidance applicable at the time of such evaluation

In conjunction with evaluation of the adequacy of the VIMS, if either of the SVE systems reach asymptotic
concentrations/low mass recovery for COCs or achieve the closure goal, the SVE system shall continue to operate
until DEH approves system shutdown for rebound testing. A rebound assessment will be completed and the
SCCDEH will be consulted regarding the need for additional SVE system operation/modification or evaluation
for case closure and cessation of SVE system operations.

When the remediation goal has been achieved, a rebound assessment will be conducted before a system shut-
down request is submitted to the SCCDEH. The rebound assessment will consist of deactivating the SVE system
and collecting monthly soil gas samples from the monitoring points for approximately one year.

After the rebound testing is completed, the Site will be evaluated for case closure. Soil gas data collected after
rebound testing will be used to evaluate potential indoor air exposures associated with the vapor intrusion
pathway. First, soil gas data will be compared to the soil gas closure goals for COCs noted above to determine if
soil gas represents an unacceptable risk to human health. Second, results of fate and transport modeling along
with additional lines of evidence will be applied to evaluate if additional remediation is warranted or support a
case closure request.

If the rebound sampling results indicate additional remediation is necessary, a work plan for reactivation of the
applicable SVE system, or an alternative strategy for continued remediation, will be developed in consultation
with SCCDEH. If results of the risk assessment support case closure, a case closure request will be submitted to
the SCCDEH.



CORRECTIVE ACTION WORK PLAN
Project No. 31402712.003
SHP QUITO VILLAGE, LLC

WSP USA

Page 21

REFERENCES
Clayton Group Services, Inc., 2004. Limited Phase II Environmental Site Assessment: Quito Village Shopping
Center. Saratoga, California. January 8.

DTSC. 2011. Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air
(Vapor Intrusion Guidance). October.

E2C, Inc., 2000. Report on Soil and Groundwater Sampling. Quito Village Center, Cox Avenue, Saratoga,
California. November 14.

WSP, 2021a. Quito Village Data Gap Investigation, 18764-18850 Cox Avenue, Saratoga, California. April 15.

WSP, 2021b. Soil Vapor Extraction Pilot Test Report, Quito Village Site, 18764-18850 Cox Avenue, Saratoga,
California. April 6.

WSP, 2021c. On-Site Data Gap and Off-Site Soil Gas Investigation Work Plan, Quito Village Site, 18764-18850
Cox Avenue, Saratoga, California. April 6.

WSP, 2021d. Quito Village On-Site Data Gap & Off-Site Soil Gas Investigation Report, 18764-18850 Cox
Avenue, Saratoga, California. November 23.



4878-1389-1332.1

FIGURES



A
R

:\A
ca

d\
C

AD
D

\_
C

LI
EN

TS
\S

H
P

 Q
U

IT
O

 V
IL

LA
G

E
, L

LC
\C

A
D

D
\3

14
M

N
27

12
.0

01
-0

01
.d

w
g 

3/
31

/2
02

1 
5:

20
 P

M
 U

sl
s0

11
66

SITE LOCATION

N



RB-19

RB-15

RB-20

COX AVENUE

PA
SE

O
 P

R
ES

AD
A

PASEO LADO

RB-10
RB-11

RB-8

RB-13

RB-7

RB-21
RB-5

RB-18

QUITO DRY
CLEANER

RB-12

RB-2

RB-17

RB-14

SGP-1
SGP-2 SGP-3

SGP-7

SGP-19

SGP-18

SGP-20

SGP-21
SGP-22

SGP-23
SGP-24

SGP-6

SGP-11

SGP-4

SGP-12

SGP-17

SGP-5

SGP-9

SGP-14
SGP-15

10 ug/m100 ug/m 33

ug/m3
100

10 ug/m3

1,000 ug/m3 RB-9

SGP-16

RB-6 RB-1

SGP-8

RB-3

N

B

R
:\A

ca
d\

C
AD

D
\_

C
LI

EN
TS

\S
H

P
 Q

U
IT

O
 V

IL
LA

G
E

, L
LC

\3
14

02
71

2.
00

3\
C

AD
D

\3
14

M
N

27
12

.0
03

-0
09

.d
w

g 
2/

16
/2

02
2 

3:
30

 P
M

 U
SL

S0
11

66

10 ug/m3



COX AVENUE

RB-18

RB-19

RB-7

RB-8

RB-20

RB-13

RB-9
RB-17

C
OMPACT

C
OMPACT

C
OMPACT

C
OM

PA
CT

C
OM

PA
CT

C
OM

PA
CT

C
OM

PA
CT

C
OM

PA
CT

C
OM

PA
CT

C
OMPACT

C
OMPACT

C
OMPACT

C
OMPACT

C
OMPACT

PA
SE

O
 P

R
ES

AD
A

RB-10
SVE-1D

RB-2

SGP-1 SGP-2

SGP-7

SGP-21 SGP-22
SGP-24

SGP-4

SGP-14

10 ug/m100 ug/m 33

ug/m3100

10 ug/m 3

1,000 ug/m 3

RB-15

SGP-19

SGP-18

SGP-20

SGP-23

SGP-17

SGP-15

SVE-1M
RB-11RB-14

SVE-1S
MP-1SGP-9

SGP-6

SGP-11

SGP-3

SGP-16

RB-1

SGP-8

SGP-5

SGP-12
RB-12

RB-21

RB-5

RB-6

RB-3

N

B

R
:\A

ca
d\

C
AD

D
\_

C
LI

EN
TS

\S
H

P
 Q

U
IT

O
 V

IL
LA

G
E

, L
LC

\3
14

02
71

2.
00

3\
C

AD
D

\3
14

M
N

27
12

.0
03

-0
10

.d
w

g 
2/

16
/2

02
2 

3:
34

 P
M

 U
SB

O
01

08
0

10 ug/m3





A

B

C

D

E

B
R:\Acad\CADD\_CLIENTS\SHP QUITO VILLAGE, LLC\31402712.003\CADD\314MN2712.003-014.dwg 11/23/2021 1:50 PM Usls01166



B

R
:\A

ca
d\

C
AD

D
\_

C
LI

EN
TS

\S
H

P
 Q

U
IT

O
 V

IL
LA

G
E

, L
LC

\3
14

02
71

2.
00

3\
C

AD
D

\3
14

M
N

27
12

.0
03

-0
13

.d
w

g
11

/2
3/

20
21

 1
1:

49
 A

M
U

sl
s0

11
66



B

R
:\A

ca
d\

C
AD

D
\_

C
LI

EN
TS

\S
H

P
 Q

U
IT

O
 V

IL
LA

G
E

, L
LC

\3
14

02
71

2.
00

3\
C

AD
D

\3
14

M
N

27
12

.0
03

-0
12

.d
w

g
11

/1
7/

20
21

 7
:3

5 
AM

U
sl

s0
11

66



4878-1389-1332.1

APPENDIX

A 2007 PHASE I
ENVIRONMENTAL SITE
ASSESSMENT







































































































































































































































































































































































































































































































































































































































































4878-1389-1332.1

APPENDIX

B HEALTH AND SAFETY
PLAN



 

 

SHORT FORM HEALTH 

AND SAFETY PLAN

QUITO VILLAGE SITE 

18764-18850 COX AVENUE 

SARATOGA, CALIFORNIA

SHP QUITO VILLAGE, LLC
 

 

 

 

 

 

   

 

PROJECT NO.: 31402712.001 

DATE: APRIL 2021 

 
 
 
 
 
WSP USA 

SUITE 348 

2025 GATEWAY PLACE 

SAN JOSE, CA 95110 

  

TEL.: +1 408 453-6100 

WSP.COM



 

 

 

 

Short Form Health and Safety Plan 
Project No.  31402712.001 
Nixon Peabody LLP 

WSP USA
April 2021

Page iii

S I G N A T U R E S  
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Pianpian Wu 

Senior Environmental Engineer 

 

 

 

REVIEWED BY 

 

 
  

Allen Waldman 

Senior Technical Manager 

 

This Health and Safety Plan (HASP) was prepared by WSP for the account of Nixon Peabody LLP in accordance with the 
professional services agreement. The disclosure of any information contained in this report is the sole responsibility of the 
intended recipient. The material in it reflects WSP’s best judgement in light of the information available to it at the time of 
preparation. Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are 
the responsibility of such third parties. WSP accepts no responsibility for damages, if any, suffered by any third party as a 
result of decisions made or actions based on this report. This limitations statement is considered part of this report. 

The original of the technology-based document sent herewith has been authenticated and will be retained by WSP for a 
minimum of ten years. Since the file transmitted is now out of WSP’s control and its integrity can no longer be ensured, no 
guarantee may be given with regards to any modifications made to this document. 
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1 CHECKLIST 

X Obtain information regarding site description and site history, which includes: 

X Current site Ops 

X Past site Ops 

X Site contact information 

X Site address (for location of emergency room/emergency services) 

X Hazards inherent to site (regardless of contaminants, such as operations and environmental hazards [e.g., bees, snakes, 
gators, spiders]) 

X Site topography 

X Accessibility by road and air 

X Contaminants of concern 

X Site security (do you need a security guard(s)?) 

X Obtain detailed WSP work plan 

X Review WSP SOPs, which includes: 2, 3, 5, 6, 9, and 15 

X Underground utility clearance and communication record (WSP SOPs): 2 

X Decon procedures (WSP SOPs): 6 

X Obtain NIOSH pocket guide pages for all COCs 

X Be sure to include all up-to-date: 08/14/17 

X HAZWOPER Certificates 

 Respirator fit test forms: need everyone’s form 

X First-aid/CPR cards 

X Complete the HASP – fill in ALL form fields 

 Have HASP reviewed by competent WSP staff member 

 Have project manager review HASP and sign signature page 

 Ensure all WSP site personnel sign signature page 
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2 SITE LOCATION AND CONTACT 

INFORMATION 

 

Project No.: 31402712.001 

Site Name: Quito Village Site  

Site Location  

Street Address: 18764-18850 Cox Avenue 

City: Saratoga 

State/Country: California / United States of America 

Site Contact:  

Phone Number:    

Start Date of  Work: TBD 

Projected End Date of Work: TBD 

 

2.1 ORGANIZATIONAL STRUCTURE 

Every HASP we prepare is organized to ensure that information regarding changes in site conditions, potential exposure to 
hazards, and worker safety flows freely within the project team.  Additionally, OSHA requires that a chain of command 
with lines of authority, responsibility, and communication is established for each project with a HASP.  Therefore, we will 
establish a chain of command that ensures that all site operations will be conducted safely.  Each project will have a 
project/task manager (OSHA calls this the General Supervisor) who has the responsibility and authority to direct all site 
operations.  Generally, this person is the project director who is ultimately responsible for the overall implementation of 
the project.  The field work that will be covered by this short form HASP will be overseen or managed by a project or task 
manager.  This individual is responsible for the proper implementation of the comprehensive work plan that is described 
in Section 2.3.  Each field project will have a site safety and health coordinator who has the responsibility and authority to 
implement the site HASP and verify compliance with the plan.  Additionally, other personnel that are needed to conduct 
the proposed work will be assigned. 

In all cases, the project director will ensure that the site work is staffed appropriately to safely and effectively implement 
the work plan.  They will also ensure that company funds are available for the site project/task manager to provide 
appropriate personal protective equipment (PPE) and monitoring equipment to safely implement this HASP.  The Site 
project/task manager will be responsible for the safe and proper implementation of the work plan.  They will have the 
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authority to expend company resources to ensure that PPE and other safety equipment are available and in good working 
order.  They will communicate with the project director regarding implementation of the work plan.  The site health and 
safety coordinator (SHSC) is responsible for the implementation of this HASP.  The SHSC will communicate any issues with 
changing site conditions, upgrades in PPE, decontamination procedures and needs for monitoring equipment with the task 
manager.  The SHSC will ensure that other workers assigned to the project are following the HASP.   

It is expected that all other employees assigned to the project will follow the HASP and report any and all potential safety 
concerns to the SHSC. 

2.2 PERSONNEL ASSIGNMENTS 

Assignments for field personnel are summarized below: 

RESPONSIBILITIES PERSONNEL 

Project Manager Allen Waldman 

Task Manager Brandon Oman 

SHSC Allen Waldman, Brandon Oman 

Task #1 Field Personnel  Brandon Oman, Allen Waldman, Lindsay Hunt 

Task #2 Field Personnel Brandon Oman, Allen Waldman, Carrie Hinners, Lindsay Hunt 

Task #3 Field Personnel Carrie Hinners, Aaron Line, Lusi Tai, Yutian Lei, Pianpian Wu 
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3 SITE AND ACTIVITIES DESCRIPTION 

3.1 SITE DESCRIPTION  

The Site is located 18764-18850 Cox Avenue in Saratoga, California, and is bordered to the north by Cox Avenue, to the east 
by Paseo Presada, to the south by Devon Avenue and residential buildings, and to the west by the Saratoga Office Center.  
The property is approximately 6.2 acres and consists of commercial buildings, asphalt parking lots, and landscaping 
features. 

3.2 SITE HISTORY  

Historical commercial entities on the property included a gasoline service station, laundromats, and dry cleaners.  Dry 
cleaning commercial activity was conducted by two dry cleaning businesses between 1962-2020, and both operated during 
a time period that is associated with the use of PCE.  The use of PCE in dry cleaning activities on the property ceased in 
2009.  A Phase I Report produced by Roux Associates in June 2020 identified both dry cleaning businesses as recognized 
environmental conditions.  The Phase I Reported noted that previous Phase II Environmental Site Assessments concluded 
there to be no significant PCE impacts to soil and groundwater, but did not investigate soil vapor PCE impacts, 
representing a data gap.  A Focused Phase II Investigation was conducted by Roux Associates in June 2020 to fill this data 
gap and revealed soil gas concentrations in exceedance of Regional Water Quality Control Board (RWQCB) Environmental 
Screening Levels (ESLs) for Commercial/Industrial soil vapor. 

Subsequent soil vapor sampling was conducted by Roux in August 2020 and by WSP in November 2020 to fill in soil vapor 
data gaps.  Soil vapor PCE concentrations exceeded ESLs down to a maximum depth of 45 feet below grade (fbg) at RB-14; 
the maximum PCE concentration observed in soil gas was 13,000 ug/m3 in RB-11.  Several soil gas samples also exceeded 
Residential ESLs for benzene, and two samples contained benzene soil vapor concentrations in exceedance of 
Commercial/Industrial ESLs. 

3.2.1 CHEMICALS OF CONCERN 

Chemicals of concern onsite based on historical investigation derived data include PCE and it’s degradation compounds, 
including TCE, 1,2-DCE, 1,1-DCE, chloroform, 1,1,1-TCA, and carbon tetrachloride.  NIOSH Pocketguide sheet for each 
chemical of concern is presented in Appendix A. 

3.3 PROPOSED ONSITE ACTIVITIES 

The soil vapor extraction (SVE) pilot test indicated that SVE is an effective technology for removing residual VOCs from 
the vadose zone at the Site. So a full-scale SVE will be performed onsite to achieve a reduction in PCE concentrations in soil 
gas to the San Francisco Regional Water Quality Control Board (SFRWQCB) residential ESL of 15 µg/m3. SVE involves 
applying vacuum to the subsurface to promote the flow of soil vapor toward dedicated extraction wells, which capture the 
vapor-phase VOCs and removes them from the subsurface for subsequent treatment.  

3.3.1 SVE SYSTEM INSTALLATION 

SVE Pilot Test Extraction Well Abandonment 
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Three soil vapor extraction wells, SVE-1S, SVE-1M, and SVE-1D, were installed during the SVE pilot test immediately south 
of the former dry cleaning suite. In anticipation that the wells will be destroyed during Site redevelopment activities, the 
pilot test extraction wells will be abandoned in accordance with Valley Water requirements. 

Extraction Well Installation 

The extraction well layout includes 24 SVE wells targeting the areas with PCE concentrations in soil gas exceeding the 
SFRWQCB residential ESL of 15 µg/m3 based on the 2020 soil gas investigations (Figure 1). The extraction point spacing was 
based on an estimated horizontal radius of influence (ROI) of 50 feet as determined from the SVE pilot test. In addition, the 
extraction point spacing was designed to achieve an approximate 20 percent ROI overlap between neighboring extraction 
points as allowed by the future site development layout.  

Because of the relatively large areal extent of the treatment area and the number of extraction points, the SVE systems has 
been designed with two separate SVE well networks, an East system and a West system. The two SVE systems are 
separated in a general east-west orientation with the West system encompassing 12 SVE wells targeting areas containing 
elevated PCE concentrations in the western and southern portions of the PCE soil gas plume and the East system 
encompassing 12 SVE wells targeting elevated PCE concentrations in the eastern and northern portions soil gas plume. 
Each extraction well will be installed using 9-inch-diameter sonic drilling equipment or 10-inch diameter hollow-stem 
auger drilling equipment to a depth of 30 fbg and will be comprised of 4-inch inner diameter (ID) polyvinyl chloride (PVC) 
riser with 10 feet of 0.02-inch slotted PVC screen. A vacuum gauge will be installed at each completed SVE wellhead to 
monitor applied vacuum. 

The SVE system equipment for both the West and East systems will consist of: 

— a vapor/liquid separator (VLS) to remove and collect water entrained in the extracted vapor,  

— two vapor-phase granular activated carbon (GAC) units installed in series to remove VOCs from extracted vapor,  

— a heat exchanger to cool discharged vapor prior to GAC treatment, and;  

— a high capacity blower to induce a vacuum on the SVE wells.  

Monitoring Point Installation 

During SVE system operation, subsurface vacuum levels and soil gas samples will be collected from 12 multi-depth 
monitoring points to be installed within the treatment area (Figure 1). 

The monitoring points will be installed using 6-inch or 8-inch diameter sonic or hollow-stem auger drilling equipment to 
advance each boring to a target depth of 45 fbg. Within each boring, five nested soil gas probes will be installed at depths 
of approximately 5, 15, 25, 35, and 45 fbg. The monitoring points will be constructed using ¼-inch-diameter Nylaflow nylon 
tubing (or similar) fitted at the bottom with a 1-inch long stainless-steel filter. The nested vacuum/soil gas probes will be 
constructed from the bottom of each boring by installing the tubing with the probe tip attached through a narrow PVC 
pipe. With the probe tip set at the proper depth, the annulus around the probe tip will be filled with one foot of filter pack 
sand (e.g., #3 Monterey sand) via a tremie pipe or poured down hole from the surface if the borehole is stable.  

The nested vapor monitoring points will be completed at the ground surface with a flush-mount traffic-rated well box. 
Each probe will be labeled and be fitted with two-way polycarbonate valve to facilitate sampling. 

Excavation Activities 

The SVE conveyance piping for each system will be installed below grade within trenches to be excavated as displayed in 
Figure 2. The SVE piping will be installed approximately 1 fbg to minimize conflicts with new utilities servicing the Site 
development. The excavation trenching will be completed in sections to minimize the area of open trenches at any given 
time. Dust suppressant will be applied, as needed, to reduce or prevent dust emissions resulting from construction 
activities.  

At the end of the work shift, any open trench will be barricaded or a traffic plate will be placed across the trench with 
warning signs posted. 

Piping Installation and Backfill 
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Conveyance piping will be installed in common trenches to the extent practicable. Sections of Schedule 40 PVC pipe will be 
joined using PVC primer and adhesive. After installation and before backfilling, each section of pipe will be pneumatically 
pressure-tested to confirm the absence of leaks. Pipe sections will be pressurized with air to a minimum of 20 psi. If a 
pressure drop of more than 2 psi is observed of a period of 1-hour, each segment will be isolated and pressurized to 
identify the location of the leak, and the leak will be repaired. 

After pressure testing is complete, trenches will be backfilled with sand and compacted with a vibratory plate compactor 
to provide protection to the conveyance piping and prevent settling. 

Waste Characterization and Disposal 

Soil cuttings generated during well installation will be stored in Department of Transportation-compliant soil bins, or 
equivalent, to allow for characterization prior to disposal. A composite sample from each soil bin will be analyzed for VOCs 
using Environmental Protection Agency (EPA) method 8260B. The selected offsite disposal facility will specify additional 
analytical requirements, if any. A licensed waste hauler will profile the soil for disposal based on the results of the 
composite soil sample results. The soil will be transported to a designated disposal facility under non-hazardous or 
uniform hazardous waste manifests. 

Equipment Enclosure Construction 

The SVE equipment (with the exception of the GAC units) and piping manifolds for both the West and East systems will be 
installed within a dedicated equipment enclosure. The size, type of construction, and location of the equipment enclosures 
will be coordinated with the design and layout of the site redevelopment planning. The interior of the equipment 
enclosures will be equipped with sound attenuation materials to reduce the noise generated by the equipment. An in-line 
silencer may be plumbed into the discharge stack piping to further attenuate equipment noise, if deemed necessary. 

Programmable Logic Control and Remote Monitoring 

The SVE system equipment will be controlled via a computerized programmable logic control (PLC) system, centralized in 
a master control panel dedicated to each SVE system. The control panel will be mounted on the wall of the equipment 
building. The PLC will be programmed to deactivate the system in the event of an alarm condition. Furthermore, the PLC 
will include programming to cycle the system on/off at a desired frequency, if necessary to improve mass recovery in the 
late stages of system operation. 

In addition, the SVE systems will be equipped with a wireless remote monitoring package to enable monitoring of the 
systems via an internet connection. The remote monitoring system will allow real-time monitoring of system component 
operation, provide notification of shutdown conditions, and allow for remote shutdown and startup capabilities. 

3.3.2 SYSTEM OPERATION AND MONITORING 

System Start-up and Monitoring 

The objective of system start-up is to ensure the SVE systems have been installed and are operating in accordance with the 
specifications described above, as well as to collect baseline soil gas data. System start-up includes the following 
components:  

— Baseline sample collection 

— Equipment shakedown and testing 

— System repair, system balancing, and system monitoring 

Full-Time Operation and Monitoring 

After equipment testing is complete, the systems will be ready for full-time operation. The following procedure will be 
applied to both the West and East SVE systems: 

— With all 12 extraction wells operating, balance the air flow from each well using the butterfly valves on the manifold. 
Monitor blower performance compared to the manufacturer’s specification curve. 
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— If the blower is operating below the performance curve (not enough airflow for the applied vacuum level), open the 
dilution air valve to increase air flow to the blower. 

— After the SVE wells are balanced and blower performance is optimized, collect SVE system instrumentation 
measurements, including PID measurements from the SVE manifold sample ports and GAC influent, midpoint, and 
effluent sample ports.  

— Immediately following PID measurement, collect an influent vapor grab sample from the influent vapor sample port. 
Vapor samples will be collected using a 1-liter Summa canister connected to the vapor sample port via ¼-inch inner 
diameter flexible tubing. 

— After 1 hour of SVE system operation, collect instrumentation measurements for all components, including vacuum 
measurements from the monitoring points. Also, collect SVE system PID measurements and a Summa canister SVE 
influent vapor sample. 

— Collect periodic PID measurements of the combined SVE influent vapor. Start with hourly measurements and adjust 
frequency based on the stability of the readings. 

— After 24 hours of SVE system operation, collect instrumentation measurements for all components, including vacuum 
measurements from the monitoring points. Also, collect SVE system PID measurements and Summa canister SVE 
influent and effluent vapor samples. 

Continue to collect instrumentation measurements, PID measurements, monitoring point vacuum measurements, and 
daily influent and effluent vapor samples for the duration listed in the permit to construct/permit to operate. 

3.3.3 OPERATION AND MAINTENANCE  

Operation and Maintenance Activities 

After completion of SVE system startup activities, full-time operation and maintenance (O&M) activities will be completed 
daily during the first week of operation, once per week for the first month of operation, and once per month of operation 
thereafter. SVE system O&M site visits will generally include the following tasks: 

— Equipment preventative maintenance 

— System component inspection and repair 

— Equipment and manifold performance data collection (vacuum level, air flow rate, etc.) 

— Monitoring point vacuum measurements 

— PID readings (system influent, GAC influent/midstream/effluent, SVE wells at manifold) 

— Influent and effluent vapor sampling (per AQMD permit requirements) 

Soil Gas Performance Monitoring 

During full-scale operation, WSP anticipates conducting performance monitoring at the following frequencies during the 
first year of operation:  

— Quarterly: subset of the soil gas monitoring points identified during baseline sampling; 

— Annual: all soil gas monitoring points. 

After the first year of operation, the frequency of soil gas monitoring point sampling will be re-evaluated and a monitoring 
plan will be developed for County of Santa Clara Department of Environmental Health (SCCDEH) approval. 
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4 HAZARD EVALUATIONS 

 

4.1 TASK #1 SVE SYSTEM INSTALLATION 

As described in Section 3.3.1, the SVE system installation will first involve abandonment of three soil vapor extraction 
pilot test wells, 24 SVE wells and 12 monitoring points installation, piping installation and backfill, and waste 
characterization and disposal. Before implementing intrusive activities, Underground Service Alert (USA) will be notified 
to mark public and private underground utilities around the perimeter of the Site.   

IMPACTED MEDIA 

X Soil 

 Sediment 

X Groundwater 

 Surface Water 

X Air/Vapor 

X Building Materials (e.g., concrete, paint) 

 NAPL 

         X Waste 

 

CHEMICAL PROPERTIES 

X Volatile (boiling point less than 250 degrees Celcius [oC]) 

 Corrosive (e.g., acids or bases) 

 Flammable (flash point  less than 37.8 oC)  

 Combustible (flash point at or above 37.8 oC and below 93.3 oC) 

X Toxic 
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 Reactive (e.g., explosives, oxidizers, reducers, acid sensitive, air sensitive, unstable) 

 Radioactive 

IDENTIFICATION OF HAZARDS/ HAZARD ASSESMENT 

All hazards associated with Task 1 are included below. 

Physical Hazards:  

— Electrical (Shock/Short Ciruit) 

— Electrical (Fire) 

— Ergonomics (Strain) 

— Falls (Slip, Trip) 

— Mechanical/Vibration 

— Mechanical failure 

— Mechanical 

— Noise 

— Struck By (Mass Acceleration) 

— Struck Against 

Chemical Hazards:  

— Explosion (Over Pressurization) 

— Chemical (Toxic) 

— Chemical (Voltaile) 

Environmental Hazards:  

— Fire/Heat 

— Temperature 

— Visibility 

— Weather Phenomena (Snow/Rain/Wind/Ice) 

— Biological Hazards 

4.2 TASK #2 SYSTEM OPERATION AND MONITORING 

As described in Section 3.3.2, the SVE operation and monitoring will involve system startup and monitoring, and full-time 
operation and monitoring. 

IMPACTED MEDIA 

 Soil 

 Sediment 
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 Groundwater 

 Surface Water 

X Air/Vapor 

 Building Materials (e.g., concrete, paint) 

 NAPL 

 Waste 

 

CHEMICAL PROPERTIES 

X Volatile (boiling point less than 250 degrees Celcius [oC]) 

 Corrosive (e.g., acids or bases) 

 Flammable (flash point  less than 37.8 oC)  

 Combustible (flash point at or above 37.8 oC and below 93.3 oC) 

X Toxic 

 Reactive (e.g., explosives, oxidizers, reducers, acid sensitive, air sensitive, unstable) 

 Radioactive 

IDENTIFICATION OF HAZARDS/ HAZARD ASSESMENT 

All hazards associated with Task 2 are included below. 

Physical Hazards:  

— Electrical (Shock/Short Ciruit) 

— Electrical (Fire) 

— Electrical (Loss of Power) 

— Ergonomics (Strain) 

— Falls (Slip, Trip) 

— Mechanical/Vibration 

— Mechanical failure 

— Mechanical 

— Noise 
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Chemical Hazards:  

— Explosion (Over Pressurization) 

— Chemical (Toxic) 

— Chemical (Voltaile) 

Environmental Hazards:  

— Fire/Heat 

— Temperature 

— Visibility 

— Weather Phenomena (Snow/Rain/Wind/Ice) 

— Biological Hazards 

4.3 TASK #3 OPERATION AND MAINTENANCE 

As described in Section 3.3.3, the operation and maintenance will involve  

— Equipment preventative maintenance 

— System component inspection and repair 

— Equipment and manifold performance data collection (vacuum level, air flow rate, etc.) 

— Monitoring point vacuum measurements 

— PID readings (system influent, GAC influent/midstream/effluent, SVE wells at manifold) 

— Influent and effluent vapor sampling (per AQMD permit requirements) 

— Soil gas performance monitoring 

IMPACTED MEDIA 

 Soil 

 Sediment 

 Groundwater 

 Surface Water 

X Air/Vapor 

 Building Materials (e.g., concrete, paint) 

 NAPL 

 Waste 
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CHEMICAL PROPERTIES 

X Volatile (boiling point less than 250 degrees Celcius [oC]) 

 Corrosive (e.g., acids or bases) 

 Flammable (flash point  less than 37.8 oC)  

 Combustible (flash point at or above 37.8 oC and below 93.3 oC) 

X Toxic 

 Reactive (e.g., explosives, oxidizers, reducers, acid sensitive, air sensitive, unstable) 

 Radioactive 

IDENTIFICATION OF HAZARDS/ HAZARD ASSESMENT 

All hazards associated with Task 3 are included below. 

Physical Hazards:  

— Electrical (Shock/Short Ciruit) 

— Electrical (Fire) 

— Electrical (Loss of Power) 

— Ergonomics (Strain) 

— Falls (Slip, Trip) 

— Mechanical/Vibration 

— Mechanical failure 

— Mechanical 

— Noise 

Chemical Hazards:  

— Explosion (Over Pressurization) 

— Chemical (Toxic) 

— Chemical (Voltaile) 

Environmental Hazards:  

— Fire/Heat 

— Temperature 

— Visibility 

— Weather Phenomena (Snow/Rain/Wind/Ice) 

— Biological Hazards 
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5 HAZARD CONTROLS AND REQUIRED 

PERSONAL PROTECTIVE EQUIPMENT  

Task #1: SVE System Installation 

ASSIGNED PPE:  

Respiratory:  None 

Clothing:  Weather appropriate 

Gloves: Work gloves (as necessary), nitrile gloves 

Boots:  Steel-toed safety shoes 

Hearing protection: Ear plugs or muffs (as necessary) 

Other PPE: Hard hat, high visibility vest, safety glasses/goggles, PID 

 

The JHA Form for each task is located in Appendix B.   

NO CHANGES TO THE SPECIFIED LEVEL OF PROTECTION SHALL BE MADE WITHOUT THE APPROVAL OF THE SITE 
HEALTH AND SAFETY OFFICER AND/OR THE PROJECT GENERAL SUPERVISOR/MANAGER. 

 

Task #2: System Operation and Monitoring 

ASSIGNED PPE:  

Respiratory:  None 

Clothing:  Weather appropriate 

Gloves: Work gloves (as necessary), nitrile gloves 

Boots:  Steel-toed safety shoes 

Hearing protection: Ear plugs or muffs (as necessary) 

Other PPE: High visibility vest, safety glasses/goggles, PID 

 

The JHA Form for each task is located in Appendix B.   
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NO CHANGES TO THE SPECIFIED LEVEL OF PROTECTION SHALL BE MADE WITHOUT THE APPROVAL OF THE SITE 
HEALTH AND SAFETY OFFICER AND/OR THE PROJECT GENERAL SUPERVISOR/MANAGER. 

 

Task #3: Operation and Maintenance  

ASSIGNED PPE:  

Respiratory:  None 

Clothing:  Weather appropriate 

Gloves: Work gloves (as necessary), nitrile gloves 

Boots:  Steel-toed safety shoes 

Hearing protection: Ear plugs or muffs (as necessary) 

Other PPE: High visibility vest, safety glasses/goggles, PID 

 

The JHA Form for each task is located in Appendix B.   

NO CHANGES TO THE SPECIFIED LEVEL OF PROTECTION SHALL BE MADE WITHOUT THE APPROVAL OF THE SITE 
HEALTH AND SAFETY OFFICER AND/OR THE PROJECT GENERAL SUPERVISOR/MANAGER. 
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6 MONITORING PROCEDURES 

 SITE MONITORING EQUIPMENT:  

X Photoionization Decector (PID) 10.6 eV (e.g., chlorinated ethenes, benzene) 

 PID 11.7 eV (e.g., chlorinated ethanes) 

 FID (e.g., petroleum) 

 Particulate Monitor (e.g., metals, polychlorinated biphenyls) 

 Combustible Gas Indicator (combusitibles, oxygen, carbon monoxide, hydrogen sulfide) 

 Vinyl Chloride Colorimetric Tube (or similar) 

For organic vapors, the action levels will be: 

— 5 ppm, based on half the TLV for trichloroethene (TCE; 10 ppm) 

The following tiered monitoring approach shall be instituted: 

1 Work will be initiated in Level D. 
2 The SHSO, or his designated representative, will scan the breathing zone of the workers before and during all 

proposed activities with a calibrated photoionization detector (PID) with a 10.6 eV lamp to monitor levels of organic 
vapors. 

3 If total VOCs exceed 5 ppm for 5 minutes : 
a Stop work, exit work zone and allow area to ventilate for 15 minutes 

i Total VOCs less than 5 ppm 
(1) Continue work and collect periodic measurements to confirm concentration 

ii Total VOCs greater than 5 ppm 
(1) Stop work and exit work zone until engineering controls can be implemented to abate the build-up of 

organic vapors 
(2) In the unlikely event that organic vapors cannot be controlled, upgrade to Level C (full face air purfying 

respirator [APR] with organic vapor cartridge) may be necessary.  Prior to upgrage to Level C, this 
HASP must be ammended to include the use of respirtatiors. 

(3) Collect period colorimetric measurements to confirm concentration 

The maxiumum use concentration (MUC) for a full face APR calculated for TCE is 250 ppm. 

All breathing zone monitoring will be conducted continuously with the exception of colorimetric tubes. 

All equipment will be calibrated per the manufacturer's recommendations.  A battery and field check of each instrument 
will be made before it is used.  
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7 PERSONAL PROTECTIVE EQUIPMENT 

AND PERSONNEL DECONTAMINATION 

PROCEDURES 

Any equipment that comes into contact with the subsurface will be decontaminated before use. Disposable equipment 
intended for one time use will not be decontaminated, but will be packaged for appropriate disposal.  All non-disposable 
sampling devices will be decontaminated using the following procedures: 

• scrubbed in a non-phosphate detergent and tap water wash 

• tap-water rinse (pressure wash) 

• tap-water rinse 

When using pressure washers or steam cleaners for decontamination, explosion, electrical, and mechanical hazards can be 
avoided by proper use, maintenance, and inspection of the equipment.  Ear plugs or muffs, full-face shields, and hard hats 
will be worn during the operation of pressure washers or steam cleaners.  Proper lifting techniques, including the use of 
assistance or mechanical equipment as appropriate, will be used to prevent injuries resulting from lifting heavy loads. 
Good housekeeping and situational awareness will be implemented to avoid falls.  Tools and equipment will be used 
properly and in accordance with manufacturer’s instructions. All Equipment Decontamination Procedures will be 
conducted in accordance with WSP’s SOP #6 (Appendix C). 
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8 ONSITE CONTROL 

 

The prevailing wind conditions (including cardinal direction) will be determined once onsite and noted in the field 
notebook.  No contaminant reduction zone or support zone will be established downwind of a work/exclusion zone. 

All WSP employees are responsible for onsite control.  During work activities, the following zones will be established: 

Work/Exclusion Zone (describe specific location in which no unauthorized person will be permitted): 

— Area immediately surrounding the Geoprobe drill rig or sampling equipment (within 5 feet) 

Contamination Reduction Zone (describe specific location in which all decon procedures will be performed): 

— Roped off (e.g. using caution tape) area around the Geoprobe drill rig or in a designated area to be named in the field 
(e.g., back of Blaine Tech truck, which has been designed for decon activities) 

Support Zone (describe specific location in which no contaminated media is present where administrative tasks will be 
performed): 

— Area immediately outside of the cauton taped or roped off (e.g. using high visibility cones) contamination reduction 
zone.  If cone or tape were not used, the area is designated a minimum distance of 5 feet from the contamination 
reduction zone.  
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9 STANDARD OPERATING PROCEDURES 

 

— Whenever possible, use the buddy system. 

— At least one WSP employee onsite must have a first aid kit 

— Conduct a pre-entry (i.e., tailgate) briefing before beginning site activities each day and record in field book. 

— Practice good work practice controls: Never sit down or kneel in contaminated areas; never lay equipment on the 
ground where contaminated groundwater or soil may be present; and avoid unnecessary contact with onsite 
contaminated objects. 

— Do not eat, drink, or use tobacco products outside the designated support zone(s). 

— Whenever possible, do not use contact lenses while onsite. 

— Thoroughly wash hands and face before eating, drinking, etc. 

— Keep copies of the HASP available in the support zone. 

— In the event PPE is ripped or torn, stop work and remove and replace PPE as soon as possible. 

— In the event of direct skin contact, immediately wash the affected area with soap and water. 

— If contaminated media comes in contact with eyes flush with clean water for 15 minutes.  

— Ensure that all subcontractors have a site specific HASP that is maintained onsite 

— Report all accidents, injuries, and environmental releases as required by the WSP USA Health and Environmental 
Safety Program. 

9.1 LONE WORKING 

Employees are not expected to be required to work along as part of this investigation.  Should lone working be required, 
the following must be adhered to: 

— Section 11.1 includes provisions for communication prior to departure, during the work, and upon completion of the 
task whether returning to the office or going to another location. 

— Section 4 shall include specific tasks to be performed while working alone and may require the support of additional 
personnel should the task not be deemed acceptable as a risk for lone working. 

— Project managers must consider the level of competence of the individual being sent to perform the work. Under no 
circumstances shall interns be sent out to work alone.  By signing the HASP, the project manager acknowledges that 
the appropriate staff is selected for all work especially for lone working conditions. 

9.2 CONFINED SPACE ENTRY 

No WSP employee may conduct ANY TYPE of confined space entry without compliant training and the implementation of 
an entry program.  All non-permit required confined space entries MUST BE approved by the Director of Environment or 
their designee before any entry attempt is made.  No attempt will be made to enter any type of confined space during this 
project. 
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10 MEDICAL SURVEILLANCE 

All employees, regardless of the exposure involved, are required to participate in the medical monitoring program 
established by WSP.  OSHA regulations state that employees involved in certain activities that may expose them to 
hazardous materials at or above permissible exposure limits (PELs) or above the published exposure limit for greater than 
30 days per year, or all employees who wear a respirator are required to participate in the monitoring program. 

The purposes of the medical monitoring program are to identify any illness or condition that might be aggravated by 
exposure to hazardous materials or work conditions; to certify that each employee can use negative-pressure respirators 
as required by OSHA and withstand heat or cold stress; to ensure that employees are able to physically perform their 
assigned tasks and to establish and maintain a medical record to monitor for abnormalities that may be related to work 
exposure that could increase injury risk for the employee.  WSP’s medical monitoring program includes the following: 

— a baseline physical examination 

— annual physical examination 

— a medical determination of fitness for duty, including work restrictions after any injury or illness that may affect 
employee safety 

— a review of potential exposures to determine the need for specific biological and medical monitoring 
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11 COMMUNICATION PROCEDURES 

All onsite personnel will practice constant communication with other WSP personnel, subcontractors, and facility 
personnel during active work.  Generally, verbal and/or cellular telephone communication will be used while onsite. 

11.1 LONE WORKING COMMUNICATION PROCEDURES 

No lone working will be permitted without the completion of this section.  Specific contact procedures will be agreed upon 
before departure:  

The following persons will be contacted by the lone worker at each of the specified intervals: 

Prior to departure contact (face-to-face, phone, text message or email): Main: Allen Waldman, Project Manager; Back-up: 
Betsy Mitton, Area Manager 

During work contact (by phone, text message or email morning and mid-day): Main: Allen Waldman, Project Manager; 
Back-up: Betsy Mitton, Area Manager 

Daily upon completion of the task (by phone, text message or email morning and mid-day): Main: Allen Waldman, Project 
Manager; Back-up: Betsy Mitton, Area Manager 

When returned home (by phone, text message or email when arriving at home airport, office, or town/city): Main: Allen 
Waldman, Project Manager; Back-up: Betsy Mitton, Area Manager 

11.2 OTHER COMMUNICATION PROCEDURES 

No other special communication procedures will be followed onsite. 

11.3 EMERGENCY HAND SIGNALS 

The following standard hand signals will be used in case injury or circumstance does not allow for verbal or other 
communication: 

— Hand gripping throat = Out of air, can't breathe 

— Grip partner's wrist or both hands around waist = Leave area immediately 

— Hands on top of head = Need assistance 

— Thumbs up = Ok, I'm all right, I understand 

— Thumbs down = No, negative 
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12 EMERGENCY PROCEDURES 

The following standard emergency procedures will be used by onsite personnel.  First, WSP employees will review the 
Quemetco Visitor Information Sheet to be familiar with evacuation procedures established by the facility.  While onsite, 
the Site health and safety coordinator shall be notified of any onsite emergency and shall be responsible for ensuring that 
the appropriate procedures are followed. 

12.1 ACTIVE FACILITY VISITOR INFORMATION SHEET: 

If the site is an active facility, WSP will follow established onsite evacuation procedures. 

Facility evacuation procedures have been reviewed (if applicable): N/A 

 Verification initials (by a person assigned to the project): AW 

12.2 AIR RELEASE OR FIRE/EXPLOSION 

On notification of an air release or a fire/explosion, all personnel will travel at a right angle to the upwind direction.  The 
site health and safety officer will then account for all personnel and notify the proper emergency agencies. 

If the site health and safety officer is not available, the task manager or appropriate field personnel will assume these 
responsibilities. 

12.3 PERSONAL INJURY IN THE WORK/EXCLUSION ZONE WITH 

BUDDY SYSTEM/ONSITE CONTRACTOR 

If onsite personnel require emergency medical treatment, and the buddy system is used, the following steps will be taken: 

— evaluate the nature of the injury 

— contact local emergency service (if necessary) 

— decontaminate to the extent possible before administration of first aid 

— stay with the injured person and obtain the onsite copy of this HASP 

12.4 PERSONAL INJURY IN THE WORK/EXCLUSION ZONE 

WHILE WORKING ALONE 

If onsite personnel are working alone, the following steps will be taken before beginning work each day: 

— A cellular telephone MUST be kept with the employee at all times (before starting work, ensure that there is 
emergency service at a minimum). 

— Inform an onsite contact (if they will be present throughout all active work activities) or senior member of WSP of 
your plans for the day and your expected active work schedule. 

If an injury has occurred: 

— Evaluate the injury and decide whether emergency services are required. 

— Contact emergency services if necessary with cell phone. 
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— If emergency services are not necessary, attempt first aid alone or contact an onsite contact or WSP contact for 
assistance. 

12.5 BASIC FIRST AID PROCEDURES 

— Skin Contact:  Remove any contaminated clothing.  Wash immediately with water for at least 15 minutes. 

— Inhalation:  Remove from contaminated atmosphere.  Contact emergency services. 

— Ingestion:  Never induce vomiting on an unconscious person.  Never induce vomiting when acids, alkalis, or petroleum 
products are suspected.  Contact the poison control center. 

12.6 PERSONAL PROTECTIVE EQUIPMENT FAILURE 

If any worker experiences a failure or alteration of protective equipment that affects the protection factor, that person 
shall immediately leave the exclusion zone.  Reentry shall not be permitted until the equipment has been replaced or 
repaired. 
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13 EMERGENCY INFORMATION AND 

TELEPHONE NUMBERS 

Ambulance Company Name:  Ambulance Services 

 Phone Number:   (Call 911) 

Hospital/Emergency Room Name:  El Camino Hospital Los Gatos: Emergency Room 

Phone Number:  408-378-6131 

Hospital Address:  815 Pollard Rd, Los Gatos, CA 95032 

Hospital Services verified by:  John Galt 

Local Police Phone Number:  408-741-2092 

Local Fire Department Phone Number:  408-378-4010 

State Poison Control Center Phone Number:  800-222-1222 

A map providing the route to the nearest emergency medical care is provided in Appendix D. 
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14 CERTIFICATION AND SIGNATURES 

All site personnel MUST sign this page to acknowledge the requirements of this HASP. 

SIGNATURE NAME DATE TITLE 
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15 ACRONYM LIST 

 

EAP  emergency action plan 

PEL  permissible exposure limit 

PPE  personal protective equipment  

SHSC  site health and safety coordinator 

PCE  tetrachloroethene 

TCE  trichloroethene 

1,2-DCE  1,2-dichloroethene 

1,1,1-TCA 1,1,1-trichloroethane 

SOP  Standard Operating Procedure 
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JOB HAZARD ANALYSIS

WATER & ENVIRONMENT

Prepared By: Prepared Date:

Allen Waldman
Approved By: Approved Date:

Allen Waldman
Project Name: Project No: Project Location: Project/Task Description: Project/Task Equipment:

Chemicals of Concern: Site-Specific Hazards: Action Levels:

Level D PPE: PPE Upgrades: Health & Safety Equipment:
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Color Key:

No shading indicates acceptable risk - no action needed.

Green shading indicates low risk - review the operation/activity and 

take any steps necessary to reduce & control the risks.

Yellow shading indicates medium risk - inform H&S management & 

seek further advice before proceeding any further with the 

operation/activity.

Red shading indicates high risk - HALT the activity immediately, review 

and reduce the risks identified.
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Mobilize/Demobilize

X X X

1 3 3

Inspect vehicle for unsafe conditions; Stay alert; Be aware of other 

traffic; Obey traffic laws; Do not drive when tired; Reduce speed in 

inclement weather; Park WSP vehicle outside of work zone.
1 2 2 WSP & Subcontractor

Load/Unload equipment

X X X X X X X X X X X

6 2 12

Use proper lifting techniques; Stay alert; Park in designated 

parking/loading area; Wear work gloves and steel toe boots; Wear high 

visibility vest in high traffic areas; Use SPF 15 or higher sunscreen; 

Wear weather-appropriate clothing; Work during daylight hours; Use 

insect repellant containing DEET

3 1 3 WSP & Subcontractor

Tailgate meeting (daily)
X X X X X X

3 1 3

Wear steel toe boots; Use SPF 15 or higher sunscreen; Wear weather-

appropriate clothing; Work during daylight hours; Use insect repellant 

containing DEET

3 1 3 WSP & Subcontractor

Locate and mark drilling location

X X X X X X X X X X X

3 2 6

Stay alert; Wear steel toe boots; Wear high-visibility vest in high traffic 

areas; Use SPF 15 or higher sunscreen; Wear weather-appropriate 

clothing; Work during daylight hours; Use insect repellant containing 

DEET

3 1 3 WSP & Subcontractor

Clear drilling location for utilities

X X X X X X X X X X X

3 2 6

Follow SOPs; Use proper lifting techniques; Stay alert; Wear  steel toe 

boots; Wear high-visibility vest in high traffic areas; Use SPF 15 or 

higher sunscreen; Wear weather-appropriate clothing; Work during 

daylight hours; Use insect repellant containing DEET

3 1 3 WSP & Subcontractor

Park the rig on final location

X X X X X X X X X X

6 2 12

Stay alert; Inspect rig and work area for unsafe conditions; Guide driver 

to position; Wear steel toe boots; Wear high-visibility vest in high traffic 

areas; Use wheel chucks (as necessary)
6 1 6 WSP & Subcontractor

Persons Affected

sonic drill rig; excavator

PCE vehicle traffic 0.5 ppm; 5 ppm

Weather appropriate clothing, steel-toed safety shoes, work gloves, nitrile gloves, 

safety glasses/goggles, ear plugs or muffs, hard hat, high visibility vest.

none  First Aid Kit, Sunscreen,

SVE system installation and SVE system continuous operation 

and monitoring

Basic Job Step

Potential Hazards (From HASP) Baseline Risk Score

Hazard Controls

Protection Measures

Controlled Risk 

Score

Quito Village Shopping Center 18850 Cox Avenue, Saratoga, CA



JOB HAZARD ANALYSIS

WATER & ENVIRONMENT

Project Name: Project No: Project Location: Project/Task Description: Project/Task Equipment:

Chemicals of Concern: Site-Specific Hazards: Action Levels:

Level D PPE: PPE Upgrades: Health & Safety Equipment:
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Color Key:

No shading indicates acceptable risk - no action needed.

Green shading indicates low risk - review the operation/activity and 

take any steps necessary to reduce & control the risks.

Yellow shading indicates medium risk - inform H&S management & 

seek further advice before proceeding any further with the 

operation/activity.

Red shading indicates high risk - HALT the activity immediately, review 

and reduce the risks identified.
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Persons Affected

sonic drill rig; excavator

PCE vehicle traffic 0.5 ppm; 5 ppm

Weather appropriate clothing, steel-toed safety shoes, work gloves, nitrile gloves, 

safety glasses/goggles, ear plugs or muffs, hard hat, high visibility vest.

none  First Aid Kit, Sunscreen,

SVE system installation and SVE system continuous operation 

and monitoring

Basic Job Step

Potential Hazards (From HASP) Baseline Risk Score

Hazard Controls

Protection Measures

Controlled Risk 

Score

Quito Village Shopping Center 18850 Cox Avenue, Saratoga, CA

Raise mast

X X X X X X X X X

6 2 12

Location should be cleared for overhead utilities as per SOPs; Notify 

driller of any unsafe or hazardous conditions observed; Stay alert; Wear 

steel toe boots, hard hat, and safety glasses; Wear high-visibility vest in 

high traffic areas; Use SPF 15 or higher sunscreen; Wear weather-

appropriate clothing; Work during daylight hours; Use insect repellant 

containing DEET

6 1 6 WSP & Subcontractor

Begin drilling

X X X X X X X X X

6 2 12

Location should be cleared for underground utilities as per SOPs; Notify 

driller of any unsafe or hazardous conditions observed; Stay alert; Wear 

steel toe boots, hard hat, hearing protection, and safety glasses; Wear 

high-visibility vest in high traffic areas; Perform air monitoring as per 

HASP; Wear full face respirator if action levels exceeded as per HASP; 

Use SPF 15 or higher sunscreen; Wear weather-appropriate clothing; 

Work during daylight hours; Use insect repellant containing DEET

6 1 6 WSP & Subcontractor

Screen and describe soil sample

X X X X X X X X X X X

3 2 6

Follow SOPs; Stay alert; Wear nitrile gloves, steel toe boots, hard hat 

(when mast is raised), hearing protection (when rig is drilling), and 

safety glasses; Wear high-visibility vest in high traffic areas; Perform air 

monitoring as per HASP; Use SPF 15 or higher sunscreen; Wear 

weather-appropriate clothing; Work during daylight hours; Use insect 

repellant containing DEET

3 1 3 WSP

Collect soil samples for laboratory 

analysis

X X X X X X X X X X X

3 2 6

Follow SOPs; Inspect equipment; Stay alert; Wear nitrile gloves, steel 

toe boots, hard hat (when mast is raised), hearing protection (when rig 

is drilling), and safety glasses; Wear high-visibility vest in high traffic 

areas; Perform air monitoring as per HASP; Wear full face respirator if 

action levels exceeded as per HASP; Use SPF 15 or higher sunscreen; 

Wear weather-appropriate clothing; Work during daylight hours; Use 

insect repellant containing DEET

3 1 3 WSP
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WATER & ENVIRONMENT

Project Name: Project No: Project Location: Project/Task Description: Project/Task Equipment:

Chemicals of Concern: Site-Specific Hazards: Action Levels:

Level D PPE: PPE Upgrades: Health & Safety Equipment:
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Color Key:

No shading indicates acceptable risk - no action needed.

Green shading indicates low risk - review the operation/activity and 

take any steps necessary to reduce & control the risks.

Yellow shading indicates medium risk - inform H&S management & 

seek further advice before proceeding any further with the 

operation/activity.

Red shading indicates high risk - HALT the activity immediately, review 

and reduce the risks identified.
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Persons Affected

sonic drill rig; excavator

PCE vehicle traffic 0.5 ppm; 5 ppm

Weather appropriate clothing, steel-toed safety shoes, work gloves, nitrile gloves, 

safety glasses/goggles, ear plugs or muffs, hard hat, high visibility vest.

none  First Aid Kit, Sunscreen,

SVE system installation and SVE system continuous operation 

and monitoring

Basic Job Step

Potential Hazards (From HASP) Baseline Risk Score

Hazard Controls

Protection Measures

Controlled Risk 

Score

Quito Village Shopping Center 18850 Cox Avenue, Saratoga, CA

Decontamination

X X X X X

4 3 12

Stay alert; Wear nitrile gloves, steel toe boots, hard hat (if using 

pressure washer), hearing protection (if using pressure washer), and 

safety glasses or goggles (if using pressure washer); Wear high-visibility 

vest in high traffic areas; Perform air monitoring as per HASP; Wear full 

face respirator if action levels exceeded as per HASP; Use SPF 15 or 

higher sunscreen; Wear weather-appropriate clothing; Work during 

daylight hours; Use insect repellant containing DEET

4 1 4 WSP & Subcontractor

Waste management

X X X X X

5 3 15

Use proper lifting techniques; Stay alert; Wear work or nitrile gloves and 

steel toe boots; Wear hard hat and safety glasses if using heavy 

equipment; Use hand tools properly; Use SPF 15 or higher sunscreen; 

Wear weather-appropriate clothing; Work during daylight hours; Use 

insect repellant containing DEET

4 1 4 WSP & Subcontractor

Excavation

X X X X X X X X X X

6 2 12

Underground utilities should be cleared as per SOPs; Notify 

subcontractor of any unsafe or hazardous conditions observed; Stay 

alert; Wear steel toe boots, hard hat, hearing protection, and safety 

glasses; Wear high-visibility vest in high traffic areas; Perform air 

monitoring as per HASP; Wear full face respirator if action levels 

exceeded as per HASP; Use SPF 15 or higher sunscreen; Wear 

weather-appropriate clothing; Work during daylight hours; Use insect 

repellant containing DEET

6 1 6 WSP & Subcontractor

Soil gas sample collection

X X X X X X X X X X X

3 2 6

Follow SOPs; Inspect equipment; Stay alert; Wear nitrile gloves, steel 

toe boots and safety glasses; Wear high-visibility vest in high traffic 

areas;Perform air monitoring as per HASP; Wear full face respirator if 

action levels exceeded as per HASP; Use SPF 15 or higher sunscreen; 

Wear weather-appropriate clothing; Work during daylight hours; Use 

insect repellant containing DEET

3 1 3 WSP
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SOP #2 - Utility Locating Procedure
Revised: June 29, 2016

FIELD STANDARD OPERATING PROCEDURE #2
UTILITY LOCATING PROCEDURE

The purpose of this procedure is to ensure that all required and appropriate procedures are followed to locate and
mark subsurface utilities (e.g., electrical lines, natural gas lines, communication lines) before initiating any
intrusive field activities (e.g., drilling, test pits, trenching, excavation). The company’s preference, as indicated in
our subcontractor agreement templates, is for our contractors to be responsible for both public and private utility
mark-outs; this includes contacting the public authority and obtaining a subcontractor for private utility locating
services, if needed. Guidance for contractors to follow to conduct a utility clearance is provided in our request for
proposal (RFP) template and must be included in all RFP’s for intrusive field activities. In certain extraordinary
circumstances, the company may choose to be responsible for clearing utilities, which will require a
change in the template language of our subcontractor agreement. The revised agreement requires the
approval and signature of a member of the Environmental Leadership Team (ELT).

For projects where the company will be responsible for clearing utilities, compliance with this procedure is
mandatory. ALL deviations from this standard operating procedure (SOP) MUST be approved by the project
manager and a member of the ELT BEFORE beginning intrusive work.

Field personnel have the authority and responsibility to postpone intrusive activities if a contractor has not
completed utility clearances to the company’s satisfaction; if sufficient information, as stipulated in this SOP, is not
available; or if onsite reconnaissance identifies inconsistencies in the findings of utility locators. In these
instances, field personnel must notify the project manager or the health and safety officer, or their designee,
before proceeding with the proposed work; approval from a member of the ELT is required before the work
commences.

The user is advised to read the entire SOP and review the site health and safety plan (HASP) before beginning
any onsite activities.

2.1 ACRONYMS AND ABBREVIATIONS
HASP health and safety plan
ELT Environmental Leadership Team
RFP request for proposal
SOP standard operating procedure

2.2 MATERIALS
Utility Locating Form (Attachment 1)

Field book

Wood stakes

Spray paint

Flagging tape

As-built drawings for sub-grade utilities (if available)

Hand auger or post-hole digger

2.3 PRECONDITIONS AND BACKGROUND

This SOP has been prepared as part of the company’s Environmental Quality Management Plan and is designed
to provide detailed procedures for common field practices. Compliance with the methods presented in this
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and
consistent manner, are in accordance with federal and state guidance, and are technically defensible.
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This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that
this document is the most recent version of the company SOPs. Employees are also strongly advised to review
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task
implementation.

This procedure is intended to allow the work to proceed safely and minimize the potential for damaging
underground and aboveground utilities. Intrusive work includes all activities that require the company’s employees
or its subcontractors to penetrate the ground surface. Examples of intrusive work include, but are not limited to,
hand augering, probing, drilling, injections, test pit excavations, trenching, and remedial excavations.

This SOP assumes the user is familiar with basic field procedures, such as recording field notes (SOP 1).

2.4 PRE-FIELD MOBILIZATION PROCEDURES

Regardless of who is responsible for completing these activities (company or a contractor), public rights-of-way
and private property must be cleared of buried utilities and overhead utilities must be identified before any
intrusive work can begin. The first step in this process is notifying the state public utility locating service of the
planned work. These services provide a link between the entities performing the work and the various utility
operators (e.g., the water company, the electric company, etc.). All of the public utility locating service call centers
in the United States have been streamlined under a single “Call Before You Dig” phone number: 811.

Please note, some state laws require that the person who will actually be conducting the intrusive work must be
the person who places the call to the public utility locating service. This means that the company cannot make this
call on the contractor’s behalf; the contractor must place the call in those states where required. The Common
Ground Alliance has established a web site that includes state-specific information to assist in making this
determination (http://www.call811.com/state-specific.aspx) for sites in the US and some parts of Canada. If there
is any doubt about the requirements for the state where a project is located, the relevant state authority must be
contacted.

When the call center is contacted, information regarding the site (e.g., location, nearest cross street, township,
etc.) and work activity (e.g., drilling, excavation) will need to be provided to the operator to aid in locating the likely
utilities at the work site. The information provided on the Utility Locating Form (Attachment 1) must be recorded
(by the contractor or the company) and a completed copy of this form must be maintained as part of the project
file. Be aware that several states, including California, require that the proposed drilling locations be marked with
white spray paint before contacting the locating services.

The following information must accompany the field team at all times during the field project:

The utility clearance ticket number

The ticket’s legal dig date

The ticket’s expiration date

Utility providers that were contacted

The ticket number serves as a point of reference for both the utility service providers and for the company or
contractor should follow up (e.g., renewing the ticket) with the locating service be required. The legal dig and
expiration dates reflect the times when it will be legal to perform the proposed work. The legal dig date reflects the
lead time necessary, typically between 48 and 72 hours after you call, for the utility service providers to mark the
utilities in you work area. Be sure to include this delay when scheduling your work. Most utility clearance tickets
expire about 2 weeks after the legal dig date. If your work is delayed beyond the expiration date, the 811 utility
locating service will need to be called again and the ticket renewed. The renewed ticket will have a new legal dig
date that incorporates the same lead-time (48 to 72 hours) as the original ticket.
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The locating service will also provide the caller with a list of utility companies that will be notified. Compare this list
with utilities generally expected at all sites (e.g., sewer, water, gas, communication, and electric). Some utilities
(e.g., sewer, water, cable TV) may not be included. If any expected utilities are absent from the contact list, the
utilities MUST be contacted directly for clearance before the start of intrusive activities. All contacts should be
recorded on the Utility Locating Form.

2.4.1 PRIVATE UTILITY LOCATORS AND OTHER SOURCES

Public utility service providers will generally mark their underground lines within the public right-of-way up to the
private property boundary. A public utility locating service must be contacted prior to any intrusive work,
regardless of whether the intrusive work is located on public or private property. However, be aware that most
service providers will not locate utilities on private property. If your work is to be conducted on private property, a
private utility locating service MUST be used to clear the work area. These companies typically use a variety of
methods (e.g., electromagnetic detectors, ground-penetrating radar, acoustic plastic pipe locator, trace wire) to
locate utilities in the work area, including those that may be buried beneath onsite buildings. Be aware that
witching is not an acceptable utility location method.

For all operating facilities and to the extent possible for closed facilities, identify a site contact familiar with the
utilities on the property (e.g., plant manager, facility engineer, maintenance supervisor), and provide this individual
with a site plan showing the proposed locations of all soil borings, monitoring wells, test pits, and other areas
where intrusive activities will be conducted. These individuals often have knowledge of buried structures or
process-specific utilities that may not be identified by the private utility locator. This is particularly important for
work performed inside industrial buildings where reinforced concrete and other metallic components of the
structure may interfere with the scanning devices used by the private utility locator. Ask the site contact for all
drawings concerning underground utilities in the proposed work areas for future reference.

Keep in mind that no intrusive work may be done before the legal dig date provided by the state utility locating
service and no digging, drilling, or other ground-breaking activities may be begin until all utilities on the list have
been marked and visually verified in the work area (see below). It is NOT ACCEPTABLE to rely solely on as-built
drawings or verbal utility clearances from the site contact (these should be used as guides only). A private locator
may not be necessary in rare instances; however, nonconformity with the private locate requirement must be
approved by the project manager AND a member of the ELT before work proceeds.

2.5 SITE MOBILIZATION PROCEDURES

Upon arrival, the first step in determining if you are clear of buried and overhead utilities is to locate all of the
proposed drilling and trenching locations and mark them with (white) spray paint, stakes, or other appropriate
markers. This will help you judge distances from marked utilities and minimizes any potential misunderstandings
regarding the locations between you, the subcontractors (drillers, excavators, private utility locator), and the site
contact.

Once you have the proposed work areas marked, verify that ALL utility companies listed by the state public utility
locating service, and any contacted directly by the company or the contractor, have either marked the
underground lines in the specified work areas or have responded (via telephone, facsimile, or e-mail) with “no
conflict.” Document on the Utility Locating Form (Attachment 1) and in the field book as each utility mark is
visually confirmed. When receiving verbal clearances by telephone from utility companies, or their subcontractors,
it is imperative that you verify the utilities that are being cleared, particularly when dealing with subcontractors that
may be marking more than one utility.

Review all available as-built utility diagrams and plans and conduct a site walk to identify potential areas where
underground lines may be present; include the site contact in these activities. It is a good idea to survey your
surroundings during the walk to identify any features that may indicate the presence of underground utilities, such
as linear depressions in the ground, old road cuts, catch basins, or manholes. Keep in mind that many sewer lines
can be offset from catch basins. The presence of aboveground utilities, such as parking lot lights or pad-mounted



SOP #2 - Utility Locating Procedure
Revised: June 29, 2016

4 / 4

transformers, is also a good indicator of buried electrical lines. Check these items against the Utility Locating
Form checklist and discuss the locations with the private utility locating service.

2.5.1 SAFE WORKING DISTANCES AND HAND CLEARING

A minimum of 4 feet clearance must exist between utilities and proposed drilling locations, and a minimum of 6
feet between utilities and proposed trenching locations. Be aware that some states and localities (e.g., New York
City, Long Island) may require greater minimum working distances, depending on the utility (e.g., for high
pressure gas mains). A minimum distance of 15 feet must be maintained by heavy equipment (e.g., excavator
buckets, drill rig towers and rods) from overhead power lines and a safe distance of 25 feet must be maintained
from high-tension overhead power lines. In the event that work must be conducted within 25 feet of high tension
wires, the lines must be wrapped and insulated by the local utilities. Increase these minimum distances whenever
possible to offer additional assurance that buried or overhead utilities will not be encountered.

If a utility conflict is identified within the minimum safe clearance distance, adjust the proposed location(s) using
the criteria given above. It is recommended to have the private utility locator sweep a relatively large area (e.g., a
20-foot circle around a proposed drilling location) to provide room for adjustment should the proposed drilling or
excavation area need to be moved to avoid a buried utility.

Uncertainty may exist in some circumstances (e.g., inside a building) even after the area has been swept for
utilities. In these cases, advance the first few feet of a soil boring (or probe the area for excavation) using a hand
auger or post-hole digger. If hand digging is unable to penetrate the subsurface soils, soft dig or air knife
equipment service providers may be retained to clear the location. This equipment applies high pressure air to
penetrate, loosen, and extract subsurface soils in the borehole, thereby safely exposing any utilities. If using
either hand digging or soft digging, the probe hole should be advanced a minimum of 5 feet below ground surface
at each proposed drilling or excavation location. Complete a sufficient number of probe holes so that the area is
cleared for the proposed intrusive activity (i.e., use several holes for a proposed excavation). The use of hand
digging or soft digging methods does not replace the need for state and private utility locating services.

2.5.2 EXPANDED WORK AREAS AND TICKET RENEWAL

Many projects begin with well-defined work areas only to expand quickly as the investigation or remediation
progresses. If the scope of intrusion expands or includes new onsite or offsite area(s), you will need to review the
existing ticket and work performed by the private utility locator to determine whether work can progress into the
new area safely. It may be necessary, depending on the scope, to contact (or for the Contractor to contact) the
state locating service and request another clearance for the new area(s) of investigation and retain a private
locating service. Remember, the new request will provide a new legal dig date before which NO INTRUSIVE
WORK CAN BEGIN. Additionally, if a clearance ticket will expire while the work is ongoing (typically after 2
weeks), a new clearance must be requested before the first ticket expires so that work can continue
uninterrupted. Refer to the Utility Locating Form (Attachment 1) for the legal dig date time frame required by the
state locating service.

2.5.3 UTILITY DAMAGE

It is possible, even if you followed all of the procedures outlined in this SOP, to damage an underground or
overhead utility. Assuming it can be done safely, quickly turn off the drilling or excavating equipment, or move the
equipment from the damaged line. Avoid contact with escaping liquids, live wires, and open flames. Abandon the
equipment, evacuate the personnel from the area, and maintain a safe perimeter if there are any concerns about
safety. If a fiber optic cable is damaged, do not handle the cable or look into the end of the cable as serious eye
damage may occur. Once personnel are in a secure location, immediately notify the facility operator or site
contact, 811, and the company’s project manager. If the damaged utility has the potential to cause, or is causing,
dangerous conditions, immediately notify the local emergency response number listed in your HASP.
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FIELD STANDARD OPERATING PROCEDURE #3 

SAMPLE PACKAGING AND SHIPMENT PROCEDURE 

Shipping samples is a basic but important component of field work. Nearly all of the field activities include the 
collection of environmental samples. Proper packing and preservation of those samples is critical to ensuring the 
integrity of the company
(SOP) and review the site health and safety plan (HASP) before beginning any onsite activities. In accordance 
with the HASP, proper personal protective equipment (PPE) must be selected and used appropriately. 

3.1 ACRONYMS AND ABBREVIATIONS 
CFR Code of Federal Regulations 
DOT U.S. Department of Transportation 
IATA International Air Transport Association 
HASP health and safety plan 
PPE personal protective equipment 
SOP standard operating procedure 

3.2 MATERIALS 
Suitable shipping container (e.g., plastic cooler or lab-supplied styrofoam-insulated cooler) 

Chain-of-custody forms 

Custody seals 

Mailing labels 

Tape (strapping, clear packing, or duct tape) 

Heavy-duty zipper-style plastic bags 

Knife or scissors 

Permanent marker 

PPE 

Large plastic garbage bag 

Wet ice (as necessary) 

Bubble wrap or other packing material 

Universal sorbent materials 

Sample container custody seals (if required) 

Shipping form (with account number) 

3.3 PRECONDITIONS AND BACKGROUND 

to provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the company SOPs. Employees are also strongly advised to review 
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relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

This SOP is designed to provide the user with a general outline for shipping samples and assumes the user is 
familiar with basic field procedures, such as recording field notes (SOP 1), sample collection and quality 
assurance procedures (SOP 4), and investigation derived waste management procedures (SOP 5), and has a 
current certificate for U.S. Department of Transportation (DOT) Hazardous Materials training.  

NOTE: Employees shipping samples regulated as hazardous materials or exempt 
hazardous materials by air must have International Air Transport Association (IATA) 
training. IATA training is a separate training required in addition to DOT hazardous 
materials training for such shipments. Most employees do not have IATA training and 
therefore, anyone who needs to ship by air MUST consult with a company IATA-trained 
compliance professional. The remainder of Section 3.3 covers shipments regulated by 
DOT only.  

Environmental samples can meet the definition of DOT hazardous materials when shipped by air, ground, or rail 
from a project site to the laboratory. As such, field staff must work with their assigned company compliance 
professional to determine whether the sample shipment is subject to any specific requirements (e.g., packaging, 
marking, labeling, and documentation) under the DOT hazardous materials regulations.  

Title 49 Code of Federal Regulations (CFR) Section 171.8 defines a "hazardous material" as a substance which 
has been determined by the Secretary of Transportation to be capable of posing an unreasonable risk to health, 
safety, and property when transported in commerce, and which has been so designated. DOT hazardous 
materials are listed in the hazardous materials table at 49 CFR 172.101.  

In most cases, the company is collecting environmental samples in order to determine whether any hazardous 
chemicals are present in the sampled media. Therefore, we would not have the appropriate information to make a 
hazardous materials classification for the samples prior to shipment. 49 CFR 172.101(c)(11) allows the use of a 

n the physical 
characteristics of the samples are unknown, a non-hazardous material classification may be made. Non-
hazardous materials are not subject to the DOT hazardous materials regulations.  

There are certain cases where the characteristics and hazard class of the samples are known (e.g., samples of 
free product, samples preserved with a hazardous material [TerraCore® samplers]). Contact your assigned 
company compliance professional or an internal DOT contact for guidance on shipment of these materials. 

3.4 SAMPLE SHIPMENT PROCEDURES 

The two major concerns in shipping samples are incidental breakage during shipment and complying with 
applicable DOT and courier requirements for hazardous materials shipments.  

NOTE: Many couriers, including Federal Express and UPS, have requirements that the 
company register with them before shipping hazard materials. In most cases, it is the 
sampling location, not the company office address, which needs to be registered. 
Therefore, each project will likely have unique requirements. Please contact your assigned 
company compliance professional to determine whether or not you will be required to 
register for your shipment.  

Protecting the samples from incidental breakage can be achieved using "common sense." Pack all samples in a 
manner that will prevent them from moving freely about in the cooler or shipping container. Do not allow glass 
surfaces to contact each other. When possible, repack the sample containers in the same materials that they 
were originally received in from the laboratory. Cushion each sample container with plastic bubble wrap, 
styrofoam, or other nonreactive cushioning material. A more detailed procedure for packing environmental 
samples is presented below. 
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3.4.1 NON-HAZARDOUS MATERIAL ENVIRONMENTAL SAMPLES 

The first step in preparing your samples for shipment is securing an appropriate shipping container. In most 
cases, the analytical laboratory will supply the appropriate container for bottle shipment, which can be used to 
return samples once they have been collected. Be sure that the container is large enough to contain the samples 
plus a sufficient amount of packing materials, and if applicable, enough wet ice to maintain the samples at the 
preservation temperature (usually 4° Celsius). Use additional shipping containers as needed so that sample 
containers are protected from breakage due to overcrowding. Do not use lunch-box sized coolers or soft-sided 
coolers, which do not offer sufficient insulation or protection from damage. 

3.4.1.1 TEMPERATURE-PRESERVED SAMPLES CONTAINER PREPARATION 

Temperature-preserved samples should be shipped to the laboratory in an insulated container (e.g., cooler). If 
using a plastic cooler with a drain, securely tape the inside of the drain plug with duct tape or other material to 
ensure that no water leaks from the cooler during shipment. Place universal sorbent materials (e.g., sorbent pads, 
Pig-brand absorbent blankets) in the bottom of the shipping container. The amount of sorbent material must be 
sufficient to absorb any condensation from the wet ice and a reasonable volume of water from melted wet ice (if a 
bag were to rupture) or a damaged (aqueous) sample container.  

The next step is to line the shipping container with a large, heavy-duty plastic garbage bag. Place 2 to 4 inches of 
bubble wrap or other appropriate packing material inside the heavy-duty plastic bag in the bottom of the shipping 
container to form a cushion for the sample containers. Place the samples on the packing materials with sufficient 
space to allow for the addition of more bubble wrap or other packing material between the sample containers. 
Place large or heavy sample containers on the bottom of the cooler with lighter samples placed on top to minimize 
the potential for breakage. Place all sample containers in the shipping container right-side up. Do not overfill the 
cooler with samples; leave sufficient room for the wet ice if the samples are to be preserved during transit. Place 
wet ice to be used for sample preservation inside two sealed heavy-duty zipper-style plastic bags (1 gallon-sized, 
or less). Place the bags of ice on top of or between the samples. Place as much ice as possible into the cooler to 
ensure the samples arrive at the lab at the required preservation temperature, even if the shipment is delayed. Fill 
any remaining space in the container with bubble wrap or other packing material to limit the airspace and 
minimize the in-transit melting of ice. Securely close the top of the heavy-duty plastic bag and seal with tape.  

3.4.1.2 NON-TEMPERATURE-PRESERVED SAMPLES CONTAINER PREPARATION 

Non-temperature-preserved samples should be shipped to the laboratory in a durable package (e.g., hard plastic 
container or cardboard box). If shipping breakable sample containers (e.g., glass), place bubble wrap or other 
packing materials on the bottom of the container.  Place the samples on the packing materials with sufficient 
space to allow for the addition of more bubble wrap or other packing material between and on top of the sample 
containers. Place large or heavy sample containers on the bottom of the container with lighter samples placed on 
top to minimize the potential for breakage. Place all sample containers within the shipping container right-side up.  

3.4.1.3 CONTAINER SHIPMENT 

Place the original, white top copy chain-of-custody form into a heavy-duty zipper-style plastic bag, affix the bag to 
the shipping container's inside lid, and then close the shipping container. Only one chain-of-custody form is 
required to accompany one of the shipping containers per sample shipment; the other coolers in the shipment do 
not need to include chain-of-custody forms. At this point, sample shipment preparations are complete if using a 
laboratory courier. 

If sending the sample shipment through a commercial shipping vendor, place two signed and dated chain-of-
custody seals on alternate sides of the shipping container lid so that it cannot be opened without breaking the 
seals. Securely fasten the top of the shipping container shut with clear packing tape; carefully tape over the 
custody seals to prevent damage during shipping. Once the shipping container is sealed, shake test the shipping 
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container to make sure that there are no loose sample containers. If loose sample containers are detected, open 
the shipping container, repack the sample containers, and reseal the shipping container. 

Using clear tape, affix a mailing label with the company Be 
sure to ship environmental samples to the contracted analytical laboratory using an appropriate delivery schedule. 
If applicable, check the appropriate box on the shipping airbill for Saturday delivery (you need to verify with the 
laboratory that someone will be at the lab on a Saturday to receive the sample shipment). Declare the value of 
samples on the shipping form for insurance purposes, if applicable, and be sure to include the project billable 

sed on a higher value 
declared. Our preferred carrier, FedEx, will only reimburse for the actual value of the cooler and its contents if a 
sample shipment is lost; they will not reimburse for the cost of having to re-collect the samples. [Please note: if 
you are shipping something other than samples, such as field equipment, declare the replacement value of the 
contents.]  

Record the tracking numbers from the shipping company forms (i.e., the shipping airbill number) in the field book 
and on the chain-of-custody form and retain a copy of the shipping airbill. On the expected delivery date, confirm 
sample receipt by contacting the laboratory or tracking the package using the tracking number; provide this 
confirmation information to the project manager. 

NOTE:  Most shipping carriers adhere to transit schedules with final pickup times each day; 
these schedules are subject to change and vary by service location. If shipping containers 
are dropped off at a service location after the final pickup time, transit to the laboratory will 
not be initiated until the following day, and samples may not be properly preserved. 
Therefore, confirm transit schedules in advance of each sampling event, and ensure 
samples are dropped off before the final pickup time of the day. 

3.4.2 HAZARDOUS MATERIALS SAMPLES 
Employees rarely ship hazardous materials due to DOT shipping requirements. If you find that your samples 
could be considered a DOT hazardous material, first coordinate with the assigned company compliance 
professional and project manager to make a hazardous material classification and, if necessary, establish the 
necessary protocols and to receive the appropriate training/certification. Do not ship hazardous materials 
samples without first consulting a company compliance professional. 
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FIELD STANDARD OPERATING PROCEDURE #5 

INVESTIGATION DERIVED WASTE MANAGEMENT PROCEDURE 

The purpose of this standard operating procedure (SOP) is to provide instructions for handling, storing, and 
managing investigation derived waste (IDW) pending disposal. All IDW, which includes (but is not limited to) soil 
cuttings, development water, purge water, drilling fluids, decontamination fluids, personal protective equipment 
(PPE), and sampling equipment, must be managed in compliance with applicable or relevant and appropriate 
requirements. The user is advised to read the entire SOP and review the site health and safety plan (HASP) 
before beginning any onsite activities. In accordance with the HASP, proper PPE must be selected and used 
appropriately. 

5.1 ACRONYMS AND ABBREVIATIONS 
DOT U.S. Department of Transportation 
EPA U.S. Environmental Protection Agency 
HASP health and safety plan 
IDW investigation derived waste 
PCB polychlorinated biphenyl  
PPE personal protective equipment 
RCRA Resource Conservation and Recovery Act 
SOP standard operating procedure 
TSCA Toxic Substances Control Act 

5.2 MATERIALS 
Nonhazardous waste, hazardous waste, and/or polychlorinated biphenyl (PCB) labels 

IDW log (Figure 1) 

Permanent ink marking pen, paint, stick/pen 

Sampling equipment (refer to sampling SOPs)  

Impermeable covers (tarps), as needed 

Duct tape, rope, or other material to secure tarp 

Copy of the waste manifest or bill of lading 

5.3 PRECONDITIONS AND BACKGROUND 

to provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the company SOPs. Employees are also strongly advised to review 
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

This SOP is designed to provide the user with a general outline for handling, storing, and managing IDW pending 
disposal and assumes the user has received current U.S. Department of Transportation (DOT) training, 
Hazardous Waste Operations and Emergency Response training, and Resource Conservation and Recovery Act 
(RCRA) training (if required) and is familiar with basic field procedures, such as recording field notes (SOP 1), 
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sample shipment procedures (SOP 3), sample collection and quality assurance procedures (SOP 4), and 
equipment decontamination (SOP 6). The SOP does not cover investigation planning; DOT, RCRA, and Toxic 
Substances Control Act (TSCA) regulations; nor does it cover the evaluation of the analytical results. Consult 
and involve the company
disposal. 

It is important to note that information contained in this SOP is based on federal regulations and 
interpretive guidance provided by the U.S. Environmental Protection Agency (EPA) and other federal 
regulatory sources; therefore, information provided in this SOP may be superseded by state or local-
specific statutes or regulations. Field personnel must plan for and discuss the handling procedures with 
the project manager and assigned company compliance professional before mobilizing to the field. 

5.4 IDW GENERAL PROCEDURES  

Nearly all intrusive field activities will generate solid or liquid wastes. Examples include: 

Solid Wastes Liquid Wastes 

Soil cuttings  Decontamination water 

Drilling mud  Development water 

Plastic sheeting  Drilling fluids 

Spent carbon or filters   Purge water 

PPE (e.g., Tyvek coveralls, gloves, respirator 
cartridges) 

 Soap or wash solutions 

Disposable or dedicated sampling equipment (e.g., 
bailers, hoses, clamps, buckets, cartridge filters) 

 Reagents (e.g., hexane, nitric acid, methanol) 

Field analytical waste (e.g., HACH kits, Chlor-n-Soil 
kits, Gastech tubes) 

 

Compressed gas cylinders (e.g., isopropylene, 
helium) 

 

The specific procedures for dealing with these materials after the field activities have been completed will vary 
depending on whether the materials are considered to be nonhazardous, RCRA hazardous (characteristic or 
listed wastes), TSCA-regulated PCB waste, and/or DOT hazardous materials. The characterization of the wastes 
to be generated should be determined in conjunction with a company compliance professional before the field 
event occurs, based on previously generated data; however, in some cases, particularly for new sites, the status 
of the wastes may not be known. In these cases, handle IDW as hazardous waste until the status can be verified. 
Field personnel must consult their assigned company compliance professionals for assistance in proper waste 
characterization and to determine waste management requirements applicable to the site. 

5.4.1 WASTE MINIMIZATION 

As possible, select investigation methods and techniques that will minimize the amount of wastes generated 
during field activities, particularly if the IDW is hazardous. Examples include using direct-push methods instead of 
hollow stem augers (to minimize soil cuttings) during a soil investigation, if appropriate, and limiting contact with 
the materials to reduce the amount of PPE required. Minimizing the amount of waste generated will reduce 
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handling requirements and overall project costs, and is consistent with the company
sustainability. 

5.5 ONSITE IDW MANAGEMENT PROCEDURES 

Onsite handling procedures typically involve containerization of the IDW for offsite disposal at a regulated facility 
or, in the case of certain nonhazardous wastes, onsite disposal. The procedures for each type of waste are 
presented below.  

5.5.1 NONHAZARDOUS WASTE MANAGEMENT 

If information exists to classify the IDW as nonhazardous waste, the following procedures must be implemented 
only after being discussed and approved by the project manager, assigned company compliance professional, 
client, facility personnel and/or, if applicable, regulatory agency: 

Soil can be either: 

 spread around the borehole or other onsite location 

 placed back in the boring or excavated test pit 

 containerized and disposed of offsite 

Groundwater and decontamination fluids can be either: 

 poured onto the ground next to the well to allow infiltration 

 discharged to either the publically-owned treatment works or storm sewer 

 discharged to the onsite wastewater treatment plant 

 containerized and disposed of offsite 

PPE, plastic sheeting, and spent bag filters can be double bagged and disposed of as general trash or 
containerized and disposed of offsite. 

Compressed gas cylinders should be depressurized and disposed of as general trash, recycled as scrap 
metal, or containerized and disposed of offsite. 

Field analytical waste (e.g., HACH® kits, Chlor-n-Soil® kits) can be disposed of in accordance with the 
project manager and 

compliance professional.  

Minimize the volume of reagents (e.g., hexane, nitric acid, methanol), as much as possible. Consult a 
company compliance professional to determine the proper disposal of any quantity of unused reagents. 
Empty reagent containers may be disposed of as general trash after removing all chemical name and warning 
labels, or may be containerized and disposed of offsite.  

Spent water treatment media (e.g., carbon, resin) should be containerized and disposed of offsite.  

If the IDW is containerized and is classified as nonhazardous, the following procedures will apply: 

Place the nonhazardous IDW in DOT-authorized containers (55-gallon drum, roll-off container, or temporary 
storage tank). Before placing IDW in the containers, ensure that the containers are in good condition and will 
not leak. 

Containers must remain closed except when adding, sampling, or inspecting the material. The containers 
cannot be used as a work surface once waste is put in the container. 

Mark the container with the appropriate waterproof, self-adhesive nonhazardous waste label. The label must 
include a description of the contents of the container (e.g., soil cuttings, purge water) and the generator name 
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(the client or the facility, never the company). Field personnel must consult the assigned company 
compliance professional for help in properly completing the labels. 
Complete the IDW Log (Figure 1) before leaving the site. Present one copy of the log to the site contact and 
the original to the project manager.  

The IDW containers must be properly closed, wiped clean, and stored in a secure onsite location.  

5.5.2 HAZARDOUS WASTE MANAGEMENT 

If site data or generator knowledge indicates that the IDW is RCRA hazardous, the following procedures will 
apply: 

Place IDW in DOT-authorized containers (e.g., 55-gallon drum, roll-off container, or temporary storage tank). 
Before placing IDW in the containers, ensure that the containers are appropriate for the type of IDW 
generated (e.g., solid in containers authorized for transport of solids), in good condition and will not leak. 

Containers must remain closed except when adding, sampling, or inspecting the material. The containers 
cannot be used as a work surface once waste is put in the container. 

Mark the container with an appropriate waterproof, self-adhesive RCRA hazardous waste label. The label 
must include the accumulation start date, a description of the contents of the container (e.g., soil cuttings, 
purge water), the EPA identification number, the generator name (the client or the facility, never the 
company), and the hazardous waste codes, if known. Field personnel must consult the assigned 
company compliance professional for help in properly completing the labels. 
The IDW containers must be properly closed, wiped clean, and stored in a secure onsite location (i.e., a 
designated facility hazardous waste storage area) to limit access. At a minimum, place the drums on an 
impermeable surface (if available) in an area of limited access. If stored outside, cover the containers with a 
secured tarp at the end of each field day until the containers are picked up for disposal.  

Complete the IDW Log (Figure 1) before leaving the site. Present one copy of the log to the site contact and 
the original to the project manager.  

If applicable, ensure that weekly inspections are conducted, and the proper inspection forms for 
documentation are completed during the entire time the waste is stored onsite. Field personnel must 
consult the assigned company compliance professional for help to determine if weekly inspections 
are required. 

If the IDW is presumed to be hazardous and sampling is required to confirm its classification, it must be labeled 
- company 

compliance professional or project manager before leaving the site. Any waste confirmation samples must be 
collected in accordance with SOPs. Treatment, storage, and disposal facilities will usually specify 
the required analysis for waste profiles.  

5.5.3 PCB WASTE MANAGEMENT 

If information exists to classify the IDW as TSCA-regulated PCB-containing IDW, the following procedures must 
be implemented: 

Place the PCB-containing IDW in DOT-authorized containers (55-gallon drum, roll-off container, or temporary 
storage tank). Before placing IDW in the containers, ensure that the containers are in good condition and will 
not leak. 

Containers must remain closed except when adding, sampling, or inspecting the material. The containers 
cannot be used as a work surface once waste is put in the container. 

Mark the container with an appropriate waterproof, self-
 the 
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contents of the container (e.g., soil cuttings). Complete the label with the name and phone number of the 
employee to contact in the event of an accident or spill. Field personnel must consult the assigned 
company compliance professional for help in properly completing the labels. 
The IDW containers must be properly closed, wiped clean, and stored in a secure PCB storage area onsite. If 
a PCB storage area is not available, construct a temporary PCB storage area. Cover the containers with a 
secured tarp 

label.  

Complete the IDW Log (Figure 1) before leaving the site. Present one copy of the log to the site contact and 
the original to the project manager.  

If applicable, inspect the area and the containers for leaks once every 30 days in accordance with TSCA 
requirements during the entire period the waste is stored onsite. Field personnel must consult the 
assigned company compliance professional for help to determine if weekly inspections are required. 

5.6 POST-FIELD IDW MANAGEMENT ACTIVITIES 

Field personnel must follow up on the management of the IDW after returning from the field. RCRA hazardous 
and TSCA-regulated PCB-containing wastes have storage time limits and periodic inspection requirements to 
remain in compliance with federal, state, or local regulations.  Arrangements for proper disposal of wastes must 
be made within the required time limits and must be consistent with all applicable regulatory requirements, as well 
as the company  



 

Investigation Derived Waste Log

Date:     

Site Information: 

Site Name:       Site EPA ID #:       

Site Contact:       Site Address:       

Site Contact Telephone No:      

 
Waste Identification: 

Type of Waste Generated:  

 Soil Cuttings  PPE    Decontamination Water  

 Groundwater   Storm Water   Drilling Fluids 

 Other (Describe):            
Field Activities that Generated the Waste:  

 Soil Borings  Well Sampling  Well Installation 

 Decontamination Excavation  Pumping Tests 

 Other (Describe):            

 
Generation Date:     90-Day Deadline:      

Quantity of Waste Generated and Container Type:         

              
Storage Location:             

Waste Identification: 

 Nonhazardous Waste (pending analysis) 

 Nonhazardous Waste (based on site information or generator knowledge) 

 Hazardous Waste (pending analysis) 

 Hazardous Waste (based on site information or generator knowledge) 

 PCB-containing Waste 

If generator knowledge or site information was used for identification, explain:       

              

              
Type of Label Applied to Container:  Nonhazardous  Hazardous  PCB 

Company Information (Note: One copy to site contact - the original copy to project manager)  

Personnel/Contact:      Project No.:     

Telephone:        

 

Date Removed:      Signature:       
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INFIELD STANDARD OPERATING PROCEDURE #6 

DECONTAMINATION 

The decontamination procedures outlined in this standard operating procedure (SOP) are designed to ensure that 
all sampling equipment is free from the analytes that could potentially interfere with the sample results. The user 
is advised to read the entire SOP and review the site health and safety plan (HASP) before beginning any onsite 
activities. In accordance with the HASP, proper personal protective equipment (PPE) must be selected and used 
appropriately. 

6.1 ACRONYMS AND ABBREVIATIONS 
DI deionized water 
DOT U.S. Department of Transportation 
EPA U.S. Environmental Protection Agency 
HASP health and safety plan 
PPE personal protective equipment 
QAPP quality assurance project plan 
SOP standard operating procedure 

6.2 MATERIALS 
Field book 

PPE 

Polyethylene sheeting and/or garbage bags  

Laboratory-grade non-phosphate detergent1 (e.g., Luminox® or Liquinox®) 

Cleaning reagents, as needed (e.g., isopropyl alcohol, methanol, hexane, etc.) 

Potable water 

Deionized (DI) water 

Containers (e.g., plastic buckets) 

Nylon brushes 

Aluminum foil 

Spray bottles 

Paper towels 

Pressurized steam cleaner (e.g., steam jenny), as needed 

Decontamination pad, as needed 

6.3 PRECONDITIONS AND BACKGROUND 

This SOP has been prepared as part of the  Environmental Quality Management Plan and is designed 
to provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

              
1  Not all laboratory-  
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This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the SOPs. Employees are also strongly advised to review 
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

This SOP is designed to provide the user with a general outline for decontamination and assumes the user is 
familiar with basic field procedures, such as recording field notes (SOP 1), sample shipment procedures (SOP 3), 
sample collection and quality assurance procedures (SOP 4), and investigation-derived waste management 
procedures (SOP 5). All decontamination references must be available for consultation in the field, including: 

 SOPs 

Applicable state and federal guidelines or procedures 

 

Project-specific work plan and HASP 

QAPP 

6.4 GENERAL PROCEDURES 

The cleaning and decontamination procedures described below are designed to ensure that the equipment used 
for sample collection is free of analytes that could potentially alter the analytical results. These procedures are 
primarily targeted at reducing the incidence of cross-contamination (i.e., compounds of interest being transferred 
on the sampling equipment from one sample location or depth to another) and, when properly implemented, 
provide a methodology for obtaining high quality, representative results. As with all analytical sampling, the 
effectiveness of the cleaning procedures must be demonstrated with the collection of equipment blanks. The 
sampling procedures and equipment blank collection frequency are discussed in SOP 4.  

6.4.1 EQUIPMENT AND REAGENT SELECTION 

It is important for employees to evaluate the expected types of contamination before mobilization to a site. State 
programs (or the U.S. Environmental Protection Agency [EPA], depending on the site) may require more stringent 
decontamination procedures than those listed in this SOP, specify the types and grades of various cleaning 
detergents and reagents (e.g., acids and solvents), or allow the use of phosphate-containing detergents, such as 
Alconox®. Many of these reagents, such as nitric acid or pesticide-grade hexane, are U.S. Department of 
Transportation (DOT) hazardous materials and must be shipped using a ground delivery service. These 
compounds may also require specialized PPE (e.g., eye protection for concentrated acids) or have other special 
handling or disposal procedures that must be considered before arriving onsite. Decontamination equipment (e.g., 
spray bottles, brushes, etc.) should be constructed of non-reactive, non-leachable materials (e.g., metal, glass, 
Teflon®-coated, polyethylene, etc.) which are compatible with the reagents and solvents being used for 
decontamination. 

In specific cases, it may be necessary to steam clean the field equipment before proceeding with the 
decontamination steps presented in Section 6.5 (e.g., hollow stem augers). Generally, the company
subcontractors are responsible for bringing or building a decontamination pad, if necessary, to contain the spray 
from a steam jenny. Decontamination pads should be constructed on a level, paved surface (if possible) in an 
area known or believed to be free of surface contamination, and should be of sufficient size to contain the 
decontamination water. Equipment that is steam cleaned should be placed on racks or saw horses and not on the 
floor of the decontamination pad. Decontamination water should be removed from the decontamination pad 
frequently to minimize the potential for leaks or overflow. 

Consult and involve the company
requirements of solvent rinsate, detergent wastes, and other decontamination materials. 



SOP 6  Decontamination 
Revised:  September 26, 2016 

3 / 4 

6.4.2 OTHER CONSIDERATIONS 

In preparing for decontamination, you should perform the following activities (with all observations and 
measurements noted in the field book): 

Perform a quick reconnaissance of the site to identify a decontamination (pad) area and evaluate the 
accessibility to and safety of the location.  

Record a description of the decontamination (pad) area. 

Survey the breathing zone around the decontamination area with the appropriate air quality meter(s), as 
necessary (see HASP), to ensure that the level of PPE is appropriate. When decontaminating equipment, it is 
important to find a suitable location away from any sources of cross-contamination that could compromise the 
integrity of the decontamination. As possible, position the decontamination area away from fuel-powered 
equipment, such as drill rigs or excavators, and upwind of other site activities (e.g., purging, sampling).  

6.5 DECONTAMINATION PROCEDURES 

The decontamination procedures are based on a nine-step process, which is tailored in the field depending on the 
samples to be collected. Decontaminate all non-dedicated equipment that contacts the sample directly, including 
spoons, trowels, pumps, etc., before and between each sample location and sampling interval. Record 
decontamination procedures in the field book. Disposable, single use items, such as bailers or tubing, do not 
require decontamination.  

The decontamination process includes the following four basic steps: 

1. Physical removal of debris 

2. Wash with non-phosphate detergent, such as Liquinox®, and nylon brush 

3. Potable water rinse 

4. Deionized (DI), analyte-free water rinse (distilled water can be used as a substitute) 

The first step is to remove as much soil or other debris from the sampling device as possible near the sampling 
area to limit the spread of potentially-contaminated materials into clean areas of the site.  

Cleaning and decontamination should occur at a designated area(s) (decontamination pad) on the site. If gross 
contamination or an oily film or residue is observed on the equipment, use steam jenny or wash by hand using a 
brush to remove the particulate matter or surface film. Heavy oils or grease may be removed with paper towels 
soaked with isopropyl alcohol. 

The physical removal is followed by a hand wash using non-phosphate detergent (mixed to the appropriate 
dilution in potable water) followed by a potable water rinse. If not using a decontamination pad, the most common 
set-up uses 5-gallon plastic buckets for washing and rinsing, although plastic garbage pails or plastic tubs can 
also be used. Place containers on polyethylene sheeting to limit spillage of the decontamination fluids.  

Be sure to scrub the equipment thoroughly with a nylon bristle brush (or similar) and allow enough submersion 
time for the non-phosphate detergent to effectively clean the surfaces (a simple dunk of the equipment in the 
detergent solution is insufficient). If decontaminating submersible pumps, flush both the non-phosphate detergent 
wash fluid and the potable water rinse through the pump body itself (usually done in separate buckets) to ensure 
that the internal components are thoroughly cleaned. The internal decontamination of motorized pumps can be 
accomplished by pumping the non-phosphate detergent wash fluid and the potable water rinse through the pump. 
Replace the detergent solution and rinse water when it becomes oily or silty.  
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Place the DI water for the rinse in a small spray bottle or pour over the equipment after the potable water rinse. 
Typically, this level of decontamination (i.e., steps 1 through 4) is sufficient.  

Following Steps 1 through 4, additional decontamination (steps 5 through 9) may be required by the applicable 
federal or state guidelines, the project-specific work plan or the QAPP. Typically, these decontamination steps are 
performed when sampling for inorganics using non-motorized equipment. These steps include: 

5. 10% nitric acid rinse  

6. DI water rinse 

7. Pesticide-grade solvent rinse (e.g., hexane or isopropyl alcohol) 

8. Air dry (solvent must evaporate) 

9. DI water rinse 

Isopropyl alcohol is the recommended solvent for organic contaminants because it is readily available (at most 
drug and department stores) and is not a DOT hazardous material. However, other solvents (e.g., hexane and 
methanol) may be more effective in removing certain contaminants, such as oils or polychlorinated biphenyls, but 
any waste generated using these solvents must be managed accordingly.  

Handle the solvents and acid with care and store unused chemicals in their original, labeled, protective containers 
when not in use. It is a good idea to transfer small quantities of each solution into labeled, laboratory-grade spray 
bottles, which offer a convenient and controllable way to rinse the equipment. The equipment can then be rinsed 
over a 5-gallon plastic bucket or other suitable container placed on plastic sheeting as with the first part of the 
cleaning process. Nitric acid rinses must be used only on non-carbon steel sampling devices. Do not spray acid 
into pumps.  

6.6 HANDLING DECONTAMINATED EQUIPMENT 

Handle any decontaminated equipment using clean gloves to prevent re-contamination. Place the equipment 
away (preferably upwind) from the decontamination area once the process has been completed on clean plastic 
sheeting to allow it to air-dry. Once the equipment is dry, protect it from re-contamination by securely wrapping 
and sealing with aluminum foil (shiny side out) or clean, disposable plastic bags. Plastic bags may be wrapped 
directly around wet or dry equipment except when the expected contaminants include volatile and extractable 
organics; under those circumstances, allow the equipment to completely dry or wrap it in aluminum foil.  

All sampling equipment must be decontaminated at the end of the investigation (i.e., prior to departure from the 
site). Label each piece of equipment with the date of decontamination, the initials of personnel performing the 
decontamination, and the type of decontamination solution(s) used. Containerize all solvent rinsate, detergent 
wastes, and other disposable decontamination materials in DOT-compliant containers in accordance with SOP 5 
or the project-specific work plan. Dispose of all wastes in conformance with the project-specific work plan and 
applicable regulations. 
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FIELD STANDARD OPERATING PROCEDURE #9 
SOIL SAMPLING PROCEDURE 

The soil sampling procedures outlined in this standard operating procedure (SOP) are designed to ensure that 
collected soil samples are representative of current site conditions. Soil samples can be collected for onsite 
screening or for laboratory analysis. The user is advised to read the entire SOP and review the site health and 
safety plan (HASP) before beginning any onsite activities. In accordance with the HASP, proper personal 
protective equipment (PPE) must be selected and used appropriately. 

9.1 ACRONYMS AND ABBREVIATIONS 
ºF degrees Fahrenheit 
HASP Health and Safety Plan 
IDW investigation derived waste 
PID photoionization detector 
PPE personal protective equipment 
QAPP Quality Assurance Project Plan 
QA/QC quality assurance/quality control 
SOP  
USCS standard operating procedure 

 

9.2 MATERIALS 
Field book 

PPE 

Air quality monitoring equipment, (e.g., photoionization detector [PID]), as needed 

Field test kits, as needed 

Sampling containers and labeling/shipping supplies 

Knife or scissors 

Ruler or tape measure 

Soil sampling method specific materials, as needed: 

 Stainless steel trowels, probes, or shovels  

 Stainless steel spatulas or spoons  

 Bucket augers, auger extension rods, auger handle, pipe wrenches 

 Split-spoon samplers, pipe wrenches 

 Direct-push acetate liners 

 Shelby tube samplers, plastic or wax caps 

 Mixing tray or bowl 

Munsell color chart 

Decontamination supplies 
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9.3 PRECONDITIONS AND BACKGROUND 

to provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the company SOPs. Employees are also strongly advised to review 
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

This SOP is designed to provide the user with a general outline for conducting soil sampling and assumes the 
user is familiar with basic field procedures, such as recording field notes (SOP 1), utility location (SOP 2), sample 
shipment procedures (SOP 3), sample collection and quality assurance procedures (SOP 4), investigation-derived 
waste (IDW) management procedures (SOP 5), equipment decontamination (SOP 6), and use and calibration of 
sampling and monitoring equipment (SOPs 7 and 8). This SOP does not cover investigation planning, nor does it 
cover the evaluation of the analytical results. These topics are more appropriately addressed in a project-specific 
work plan. Before soil sampling, be sure to review the project-specific work plan or Quality Assurance Project 
Plan (QAPP) and any applicable state and federal guidelines or sampling procedures. All sampling and 
monitoring references must be available for consultation in the field, including: 

Company SOPs 

Applicable state and federal guidelines or sampling procedures 

 

Project-specific work plan and HASP 

QAPP 

9.4 GENERAL PROCEDURES 

Soil samples are collected using a variety of techniques and equipment, depending on the type (e.g., surface, 
subsurface) and purpose (e.g., lithological logging, headspace evaluation, laboratory analysis) of the sampling, 
and most sampling events employ more than one equipment type or methodology. Subsurface soil sampling, for 
example, often includes sample collection from split-spoon, macro-core, or other dedicated sampling devices 
advanced into the subsurface. Recovered cores are often logged (using a Munsell color chart and other logging 
aids), screened for volatile organic compounds (VOCs) using a PID, and sampled for laboratory analysis using 
disposable stainless steel spoons or other discrete sampling devices.  

Each sampling configuration is associated with a unique set of sampling equipment requirements and techniques. 
The selected procedures and equipment are project-specific and should be discussed by the project team before 
arriving onsite. All types of soil sampling, regardless of the equipment used, share common handling and 
management procedures that are designed to ensure the integrity of the samples collected. These procedures 
include: 

The use of new, disposable or decontaminated sampling equipment 

The use and rotation of the appropriate PPE 

Selection of a suitable sampling location and staging area 

Wear a clean pair of new, disposable gloves each time a different sample is collected and don the gloves 
immediately prior to collection. This limits the possibility of cross-contamination from accidental contact with 
gloves soiled during collection of the previous sample. The gloves must not come in contact with the medium 
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being sampled and must be changed any time during sample collection when their cleanliness is compromised. In 
no case should gloved hands be used as a soil sampling device; if the soil cannot be transferred directly from the 
sampling device to the laboratory-supplied containers use a stainless steel spoon or spatula to transfer the soil 
from the sampling device to the laboratory-supplied containers. 

9.4.1 EQUIPMENT SELECTION 

Collect all samples using either new, disposable equipment, such as polyethylene liners or single-use stainless 
steel spoons; or properly decontaminated sampling equipment, such as hand augers, split-spoon samplers, or 
trowels. Soil sampling equipment should be selected based on the analytical requirements of the project and the 
project-specific conditions likely to be encountered. The equipment should be constructed of non-reactive, non-
leachable materials (e.g., stainless steel, Teflon®, Teflon®-coated steel, polyethylene, polypropylene) which are 
compatible with the chemical constituents at the site. When choosing sampling equipment, give consideration to:

the types of soil or fill present 

the required depth of the sample 

the volume of sample required 

the analytes of interest 

Select the types of equipment and decontamination procedures based on the types of sampling to be performed. 
Decontamination may require multiple steps or differing cleaning methods, depending on the sampling goals (see 
SOP 6 for decontamination procedures). In no case should disposable, single use materials (e.g., acetate liners, 
soil baskets) be used to collect more than one sample. 

9.4.2 SAMPLING CONSIDERATIONS 
In preparing for sampling, you should perform the following activities (with all observations and measurements 
noted in the field book): 

Perform a quick reconnaissance of the site to identify sampling locations and evaluate the accessibility 
(physical obstructions, slope, overhead and underground utilities) to the sampling location.  

Record the approximate ambient air temperature, precipitation, wind (direction and speed), tide, and other 
field conditions in the field book. In addition, any site-specific conditions or situations that could potentially 
affect the samples at the sample locations should be recorded.  

Record a description of the sampling location and the approximate distance to and direction from at least one 
permanent feature. 

Should any sample location require a vertical or horizontal offset from the proposed location, indicate the 
reason and record the actual sample location in the field book. 

Survey the breathing zone around the sampling location with the appropriate air quality meter(s), as necessary 
(see HASP), to ensure that the level of PPE is appropriate. When sampling soil, it is important to find a suitable 
sampling location away from any sources of cross-contamination that could compromise the integrity of the 
samples. Consider the following: 

Position the sample collection area away from fuel-powered equipment, such as drill rigs or excavators, and 
upwind of other site activities (e.g., purging, sampling, decontamination) that could influence the sample. This 
is particularly important when screening samples in the field for VOCs with a PID, but should not be limited to 
the active sample collection.  

Store samples already collected from the field for laboratory analysis in clean containers in an ice-filled cooler 
(as required) and securely stage, if possible, in an uncontaminated area of the site. 
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9.5 SOIL COLLECTION 

Soil samples can be collected from surface or subsurface depths, depending on the project requirements. Surface 
soils are generally those collected at depths less than 2 feet below ground surface (bgs) and can be collected 
using trowels, soil probes, shovels, or hand augers. Be aware that some states have specific definitions of what 
constitutes a surface soil sample. Subsurface soils are generally deeper and require specialized equipment to 
recover the samples. In most cases, subsurface soils will be collected using a drill rig or excavator to prevent the 
soil from being mixed with soils from a shallower interval. 

Push or drive the method-specific sampling equipment (e.g., trowel, hand auger, hollow corers, split-spoon, direct 
push sampler, rotosonic core barrel sampler, excavator bucket) into the soil to the desired sampling depth using 
cleaned equipment. Record in the field book the depth interval through which the sampler was advanced and, 
when using a split-spoon sampler, the number of blows needed to drive the sampler 6 inches. If additional soil is 
needed to provide sufficient sample volume, repeat this step taking care to ensure that the same depth interval is 
collected during the resample. Use core catchers on the leading end of the sampler (if available) for soils that lack 
cohesiveness and are subject to falling out of the sampler (i.e., poor recovery).  

Withdraw the sampling equipment from the interval, open the sampler (as appropriate), and collect the sample 
safely (e.g., avoid entering an excavation by collecting the sample from an excavator bucket at ground surface). 
Samples collected from an excavator bucket should be taken from the center of the material to ensure material is 
representative of the desired sampling interval.  

Recovered soils should be placed on plastic sheeting in a consistent manner such that the orientation of the 

length of the material recovered relative to the interval the sampler was advanced in percent notation (e.g., 75%) 
or as a fraction of the total length of the sample interval (e.g., [3/4] indicating 3 out of 4 feet) and record this 
information in the field book. If field screening for organic vapors is required, break or cut the soil core every 3 to 4 
inches and quickly scan the breaks in the core material with the appropriate air quality monitoring equipment (e.g., 
PID) and record the readings and approximate depth in the field book. These measurements can be used to 
select appropriate soil samples for VOC or headspace analysis, if required (see procedures below).  

9.5.1 UNDISTURBED SOIL SAMPLES 

Undisturbed soil samples collected for geotechnical parameters (e.g., porosity, permeability) generally require the 
use of specialized undisturbed sampling equipment (e.g., Shelby tube or sealed Geoprobe® liner) and collection 
procedures. The sampling device, once retrieved, is typically capped or sealed (to maintain the sample in its 
relatively undisturbed state), labeled with the sample name, orientation of the sample (i.e., top and bottom), depth 
interval, and shipped to the appropriate geotechnical laboratory. Follow sample labeling, preparation, and 
shipping procedures in SOPs 3 and 4.   

9.5.2 VOLATILE ORGANIC COMPOUND SAMPLING 

Analytical soil samples for VOC analysis should be collected immediately after screening with the PID to avoid 
loss of constituents to the atmosphere. Transfer the soil from the portion of the soil core to be sampled (usually 
the area where the highest PID readings were observed) directly into the sample containers; do not homogenize 
soils for VOC analysis. Place the soil in the sampling container such that no headspace is present above the soil 
when the cover is placed on the jar. If U.S. Environmental Protection Agency Method 5035 (e.g., Encore® 
samplers) is required, follow manufactu
Collect quality assurance/quality control (QA/QC) samples, if appropriate, in accordance with SOP 4, the project-
specific work plan, and the QAPP. 
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9.5.3 SOIL HEADSPACE ANALYSIS 

Collect soil samples for field-based headspace analysis, if required as part of the project-specific work plan, after 
collecting the VOC sample. First, examine the soil and remove coarse gravel, organic material (e.g., roots, grass, 
and woody material) and any other debris. Transfer the soil from the portion of the soil core to be sampled and 
place in a heavy-duty zipper-style plastic bag and seal the bag. Label the sample indicating the sampling location, 
depth, and date. Shake the sample vigorously for approximately 15 seconds to disaggregate the sample and 
expose as much surface area of the soil as possible (to release the VOCs to the atmosphere within the bag). If 
necessary, warm the sample to room temperature (70º Fahrenheit, [ºF]) by placing the bag in a heated room or 
vehicle. This step is critical when the ambient temperature is below 32ºF.  

The VOCs, if present, will volatilize into the sealed bag. Allow the bag to stand (to achieve equilibrium) for 
approximately 15 minutes. Carefully open the bag slightly and place the tip of the PID into the opening. Do not 
insert the tip of the probe into the soil material and avoid the uptake of water droplets. Allow the PID to equilibrate 
and record the highest PID measurement noted. Erratic PID responses may result from high organic vapor 
concentrations or elevated headspace moisture. If these conditions exist, qualify the headspace data in the field 
book. It is also important to record the ambient temperature, humidity, and whether moisture was present in 
plastic bag. Duplicate 10% of the headspace samples by collecting two samples from the same location. 
Generally, duplicate sample values should be consistent to ±20%. Samples collected for headspace screening 
cannot be retained for laboratory analysis. 

9.5.4 SEMI- AND NON-VOLATILE ANALYTICAL SAMPLE COLLECTION 

Collect remaining organic samples then inorganic samples in the following order of volatilization sensitivity: 

Extractable organics, petroleum hydrocarbons, aggregate organics, and oil and grease 

Metals 

Inorganic non-metallic and physical and aggregate properties 

Microbiological samples 

Radionuclides 

If homogenization is required, mix the soils (using stainless steel bowls and spoons, or other appropriate 
equipment) to a homogeneous particle size and texture. Transfer the soils from the sampler or mixing bowl to the 
sample container using a decontaminated or dedicated stainless steel spoon or spatula. Collect QA/QC samples 
in accordance with SOP 4, the project-specific work plan, and the QAPP.  

If approved by the appropriate regulatory agency and specified in the project-specific work plan, composite soil 
samples can be collected to minimize the total number of analytical samples. Composite samples consist of equal 
aliquots (same sample size) of soil from each location being sampled (e.g., from each borehole or from multiple 
areas of a soil pile), by mixing the waste to a homogeneous particle size and texture using new or 
decontaminated stainless steel bowls and a stainless steel spoon or trowel. Transfer the contents to the 
appropriate laboratory supplied sample container using a stainless steel spoon. Collect QA/QC samples in 
accordance with SOP 4, the project-specific work plan, and the QAPP, if required. 

If necessary, conduct field tests or screening on soils in accordance with the project-specific work plan and 
 

9.5.5 SAMPLE LABELING AND PREPARATION FOR SHIPMENT 

Once collected, prepare the soil samples for offsite laboratory analysis: 

1. Clean the outside of the sample container with paper towels or appropriate materials, if necessary 
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2. Affix a sample tag or label to each sample container and complete all required information (sample number, 
 

3. Place clear tape over the tag or label (if non-waterproof labels are used) 

4. Preserve samples immediately after collection by placing them into an insulated cooler filled with bagged wet 
ice to maintain a temperature of approximately 4°Celcius (if required by analytical method) 

5. 
sample tracking form, if appropriate 

6. Complete the chain-of-custody forms with appropriate sampling information, including: 

 Location 

 Sample name 

 Sample collection date and time 

 Number of sample containers 

 Analytical method 

7. Complete sample packing and ship in accordance with proper procedures  

Do not ship hazardous waste samples without first consulting a company compliance professional. 

9.5.6 SOIL CLASSIFICATION 

Soil classification should be performed whenever soil samples are being collected to provide context for the 
analysis. Follow the Unified Soil Classification System (USCS) logging procedures as described in ATSM D24881. 
The emphasis of soil classification in the field must be on describing the soils using ALL of the required 
descriptors; categorization of the USCS group name or symbol alone may not provide details about the soils that 
could later prove useful. Avoid geologic interpretation or the use of local formation names, which are often difficult 
to determine in the field without the regional framework. Record ALL of the following information for each sample 
interval/soil type: 

Depth interval 

USCS group name 

USCS group symbol 

Color, using Munsell chart (in moist condition) 

Percent of cobbles or boulders, or both (approximate; by volume) 

Percent of gravel, sand, or fines, or all three (approximate; by dry weight) 

Particle-size range: 

 Gravel fine, medium, coarse 

 Sand fine, medium, coarse 

 Fines  clay or silt 

For gravel and sand: 

 Particle angularity: angular, subangular, subrounded, rounded 

              
1   Note that certain states/regulatory programs may require soil classification under a secondary system (e.g., US Department of Agriculture) or the use of 
hydrochloric acid to test the reaction with soil (none, weak, strong). 
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 Particle shape: (if appropriate) flat, elongated, flat and elongated 

 Maximum particle size or dimension 

 Hardness of coarse sand and larger particles 

For clay and silt: 

Plasticity: non-plastic, low, medium, high 

Dry strength: none, low, medium, high, very high 

Dilatancy: none, slow, rapid 

Toughness: low, medium, high 

Odor (mention only if organic or unusual; factual descriptions only, no interpretations) 

Moisture: dry, moist, wet 

Additional comments: presence of roots or root holes, presence of mica, gypsum, etc., surface coatings on 
coarse-grained particles, caving or sloughing of auger hole or trench sides, difficulty in augering or 
excavating, etc. 

For intact samples also include: 

Consistency (fine-grained [clay] soils only): very soft, soft, firm, hard, very hard 

Structure: stratified, laminated, fissured, lensed, homogeneous 

Cementation: weak, moderate, strong 

Use the following standard descriptors for the textural percentages: 

Trace: <5% 2 

Few: 5-10% 

Little: 15-25% 

Some: 30-45% 

Mostly: 50-100% 

Example descriptions, using the information listed above, would read as follows: 

8-  Well Graded Sand, SW (5YR 2/6) fine- to medium-grained sand, trace medium sub-angular rounded 
gravel (less than 0.5-inch diameter); medium dense to dense; wet; moderate petroleum-like odor between 9 
feet bgs and 10 feet bgs. 

10-  Lean Clay with Gravel, CL (5YR 2/6) some fine- to coarse-grained angular to subangular gravels 
(less than 0.25-inch diameter), trace fine- to medium-grained rounded sands; very stiff; low plasticity; low dry 
strength; no dilatancy; moist; no odors. 

9.6 CLOSING NOTES 

Once sampling is completed, restore and mark all sample locations with spray paint, stakes, or other appropriate 
marker for future reference or survey in accordance with the project-specific work plan. Decontaminate all 
equipment prior to departure and properly manage all PPE and IDW in conformance with applicable regulations.

              
2   scribing the fraction of clay soils is inappropriate for field-based logs as clay contents of less than 20% in fine-grained soils cannot be 
reliably determined in the field. 
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FIELD STANDARD OPERATING PROCEDURE #15 

SOIL VAPOR SAMPLING PROCEDURES 

Soil vapor sampling involves the collection of samples from the vadose zone and may be conducted within or 
outside a building footprint. The procedures outlined in this Standard Operating Procedure (SOP) are designed to 
ensure that collected soil vapor samples are representative of the zone from which they were collected and have 
not been altered or contaminated by the sampling and handling methods. Soil vapor sampling is generally 
conducted to assess the presence of volatile compounds (e.g., volatile organic compounds [VOCs], mercury) in 
the vadose zone. The user is advised to read the entire SOP and review the site health and safety plan (HASP) 
before beginning any onsite activities. In accordance with the HASP, proper personal protective equipment (PPE) 
must be selected and used appropriately. 

15.1 ACRONYMS AND ABBREVIATIONS 
IDW investigation derived waste 
HASP health and safety plan 
PID photoionization detector 
PPE personal protective equipment 
QAPP Quality Assurance Project Plan 
SOP standard operating procedure 
VI vapor intrusion 
VOCs volatile organic compounds 

15.2 MATERIALS 
Field book 

Camera 

Portable weather station, if required 

Sample containers  

Labeling and shipping supplies 

PPE 

Photoionization detector (PID)  

Sample point installation materials: 

 Soil vapor implant assembly 

 Teflon®, Teflon®-lined, or stainless steel tubing 

 Tube fittings (e.g. Swagelok®, Qwik-Lok®)  

 Soil vapor sample point sealant material (e.g., hydrated bentonite chips, granular bentonite, or bentonite 
slurry) 

 Sand pack material as specified in the project-specific work plan or regulatory guidance 

 Potable water 

Leak testing materials (if required): 

 Tracer compound detector (e.g., helium gas detector) 

 Tracer compound gas (e.g., helium) 

 Shroud (e.g., 5-gallon bucket or stainless steel dome)  
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 Shroud sealant material (e.g., bentonite pellets or modeling clay) 

 Tedlar® bags (to capture purged soil gas) 

Air purging pump or vapor syringe 

Adjustable wrenches (if required) 

Air sampling pump (if required)  

Inline flow meter (if required) 

Tedlar® bags (for sample collection) 

15.3 PRECONDITIONS AND BACKGROUND 

to provide detailed procedures for common field practices. Compliance with the methods presented in this 
document is mandatory for all field personnel and will ensure that the tasks are performed in a safe and 
consistent manner, are in accordance with federal and state guidance, and are technically defensible.  

This SOP is written for the sole use of company employees and will be revised periodically to reflect updates to 
company policies, work practices, and the applicable state and/or federal guidance. Employees must verify that 
this document is the most recent version of the company SOPs. Employees are also strongly advised to review 
relevant state and/or federal guidance, which may stipulate program-specific procedures, in advance of task 
implementation. 

This SOP is designed to provide the user with a general outline for conducting soil vapor sampling activities and 
assumes the user is familiar with basic field procedures, such as recording field notes (SOP 1), utility location 
(SOP 2), sample shipment procedures (SOP 3), sample collection and quality assurance procedures (SOP 4), 
investigation derived waste (IDW) management procedures (SOP 5), equipment decontamination (SOP 6), and 
the use and calibration of soil vapor sampling and monitoring equipment (SOP 7). This SOP does not cover other 
air or vapor sampling activities, such as air sampling (SOP 13) or sub-slab vapor sampling (SOP 14). Additionally, 
this SOP does not cover investigation planning, nor does it cover the analysis of the analytical results. These 
topics require a significant amount of planning and are more appropriately addressed in a project-specific work 
plan. Before implementing the soil vapor sampling, be sure to review the project-specific work plan or Quality 
Assurance Project Plan (QAPP) and any applicable state and federal guidelines or sampling procedures. 

All sampling and monitoring references must be available for consultation in the field, including: 

Company SOPs 

Applicable state and federal guidelines or sampling procedures 

 

Project-specific work plan and HASP 

QAPP 

15.4 GENERAL PROCEDURES 

Soil vapor can be affected by a multitude of sources, as well as temporal, structural, and meteorological factors. 
The user should also be aware that a number of regulatory agencies have specific guidelines as to timing or the 
sequence of the sampling activities, particularly if performed as part of a vapor intrusion (VI) investigation.  

Although the specific procedures used to sample soil vapor vary, typical sampling can be broken down into a five-
step sequence: 
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1. Building Inspection and Inventory: documenting all of the materials used or stored in the structure that 
could potentially interfere with the sample collection (if sampling is performed within a building footprint). 

2. Sample Point Installation: installing the soil vapor probe in the vadose zone. 

3. Leak Testing: testing the integrity of the soil vapor sample point (if required). 

4. Purging: removing any non-representative vapor from the soil vapor sample point. 

5. Sample Collection: collecting samples over a specified period (typically grab, 1-hour, 8-hour, or 24-hour), 
using a laboratory-supplied container, such as an evacuated sample canister with the appropriate regulator, 
or a Tedlar® bag with an air sampling pump.  

Information regarding weather conditions, including temperature, barometric pressure, wind speed and direction, 
and precipitation, should be noted and recorded in the field notebook during all steps. A portable weather station 
is often sufficient for documenting the weather conditions. Consult the project-specific work plan and applicable 
regulatory guidance to determine if fixed weather monitoring during the sample collection is required.  

The project team should discuss the project-specific soil vapor sampling procedures and equipment in advance of 
site mobilization. While the investigation is underway, the project team should avoid other environmental activities 
which may release volatile vapors into the investigation area, including soil sampling, excavation, and 
groundwater monitoring.  

To ensure the integrity of the samples collected, the following common procedures shall be employed: 

The use of new, disposable or decontaminated sample installation equipment 

The use of the appropriate PPE 

Selection of a suitable sampling location and staging area 

A clean pair of new, disposable gloves should be worn at each sample location; and the gloves should be donned 
immediately prior to mobilizing to each location. This limits the possibility of cross-contamination from accidental 
contact with affected media from the previous location. The gloves should also be changed any time during 
sample collection when their cleanliness is compromised. 

15.4.1 SAMPLING CONSIDERATIONS 

In preparing for sampling, you should perform the following activities (with all observations and measurements 
noted in the field book): 

Perform a quick reconnaissance of the site to identify sampling locations. 

Record the approximate ambient air temperature, precipitation, wind (direction and speed), tide, and other 
field conditions in the field book. In addition, any site-specific conditions or situations that could potentially 
affect the samples at the sample locations should be recorded.  

Record sample locations with respect to a permanent feature. 

Record a description of the sampling location. 

Survey the breathing zone around the sampling location with a PID, as necessary (see HASP), to ensure that 
the level of PPE is appropriate. 

Store samples already collected from the field for laboratory analysis in clean containers and securely stage, if 
possible, in an uncontaminated area of the site. 
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15.5 BUILDING INSPECTION AND MATERIALS SURVEY 

If soil vapor sampling is performed within a building footprint, a building inspection and materials inventory may be 
required as a prerequisite activity. The scope of this activity, including completion of an inspection questionnaire 
(with a building representative, if possible), shall be performed in accordance with the project-specific work plan 
and applicable regulatory guidance. Before embarking on the inspection, confirm that there are no access 
limitations for the inspection, sampling activities, or photography.  

Components of a typical building walkthrough and survey include: 

Identification of potential background sources of volatile compounds, such as vapor releases from 
neighboring properties, or materials stored within the building, such as paint, fuels, solvents, cleaners, etc. 
Some states may require scanning of the potential background sources with an appropriately-sensitive PID. 

Review of current and historical building operations and chemical use. 

Assessment of the building construction and condition (e.g., whether or not a basement is present, poured or 
block foundation, concrete slab present, air flow, etc.). 

Identifying areas of potential VI into a building (e.g., cracks in the concrete slab or walls, pipe penetrations, 
sumps, etc.). 

Inspection and photographic documentation, if necessary, of proposed sample locations. 

Identification of building pressure/ventilation system location and specifications. 

At the conclusion of the building inspection and survey, discuss the sampling procedures with building occupants 
and prepare building conditions for the soil vapor sampling in accordance with the project-specific work plan. 
Building preparations typically include requesting that the building owners shut the building windows, remove 
sources of background VOCs (e.g., paint, fuels, solvents, household cleaners, beauty items), and that they refrain 
from smoking in the investigation area during sampling activities. 

15.6 SOIL VAPOR PROBE INSTALLATION  

Ensure each soil vapor boring location is clear of potential hazards, including utilities (see SOP 2).  Advance the 
soil vapor boring from the ground surface to the target depth using cleaned drilling equipment; typically a direct-
push drill rig such as a Geoprobe®, or equivalent, equipped with 1.25-inch inside diameter drilling rods and an 
expendable point is used to install the soil vapor boring. Once the target depth is reached, record the depth 
interval through which the drilling equipment was advanced in the field book. Insert the soil vapor sampling 
device, which may consist of Teflon® or Teflon®-lined tubing inserted through a cored 1-inch diameter silicone 
stopper or a polyethylene or stainless steel soil gas implant, through the hollow drill string and screwed into the 
top of the expendable point. Retract the rods, leaving the implant with the expendable point in the bottom of the 
borehole and tubing leading to the surface. Install a clean sand filter pack in the annular space around the 
screened interval to a minimum depth of approximately 6 inches above the top of the screen (i.e., 1-foot deep 
total) and place a hydrated bentonite seal (e.g., bentonite chips, granular bentonite, or bentonite slurry) to the 
ground surface. Attach the appropriate fittings (e.g., a 3-way valve) and additional tubing, if appropriate. Ensure 
that the tubing is clamped or otherwise closed off to avoid discharging vapor to the air.  

Soil vapor sampling must not be performed until the subsurface equilibrium has been re-established and any 
vapors that have escaped from the subsurface have had a chance to dissipate. Equilibrium is typically re-
established approximately 24 hours following sample point installation, or as otherwise specified in the project-
specific work plan or regulatory guidance. 
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15.7 LEAK TESTING PROCEDURES 

If required by the project-specific work plan or regulatory guidance, verify the integrity of the seal between the 
ground surface (or floor) and sample point assembly using a tracer gas such as helium. This type of leak testing is 
typically performed before sampling and involves creating an enclosure above the sample point, which is then 
charged with the tracer gas. A meter capable of detecting the tracer is then connected to the sampling tube and 
monitored to ensure that the gas (an analog for ambient air) is not passing through the ground surface seal and 
being introduced into the sample.  

The user should verify the leak testing procedures in the project-specific work plan and/or relevant regulatory 
guidance.  

Typical leak testing procedures are: 

1. Select a container to serve as the shroud (e.g., 5-gallon bucket or stainless steel dome). This device should 
be of sufficient size to cover the soil vapor sample point and the aboveground tubing and fittings connected to 
the soil vapor sample point. Dedicated testing shrouds with fittings and sample ports are available from some 
laboratories.  

2. Fit the shroud with two hose barbs or quick-lock connectors, one sized appropriately to connect to the sample 
tubing and the other sized appropriately for tubing from the tracer gas (e.g., helium). These fitting allow the 
tracer gas to be introduced to the enclosure and the soil vapor sample point tubing to be connected to the 
detector outside of the shroud.  

3. Connect the sample tubing to the appropriate connector inside the shroud and then place it over the sample 
point and aboveground tubing and fittings. The shroud should be sealed to the ground surface or floor using 
modeling clay, bentonite, or other appropriate material. 

4. Connect the detector to the sample barb or quick-connect via a short length of tubing and start the detector.  

5. Charge the shroud with a tracer gas through the second hose barb or quick-lock connector. A target 
concentration of 10% to 20% is generally recommended for within the shroud, or as otherwise specified in the 
project-specific work plan and relevant regulatory guidance. 

6. Monitor the tracer compound concentrations by alternatingly connecting the gas detector to the first and 
second quick-lock connectors.  

7. Monitor the soil vapor sample point over a period of at least 2 minutes, or as otherwise specified in the site-
specific work plan and/or regulatory guidance. A leak is occurring if the concentration in the SSV sample point 
is greater than 10% of its concentration within the shroud, or as otherwise specified in the project-specific 
work plan and relevant regulatory guidance. 

8. If a leak is detected, the seal around the soil vapor sample point must be repaired and the process repeated 
until the results indicate the seal is competent. 

9. Close the valve port connected to the soil vapor discharge tubing. 

10. Record the leak detection procedures and observations in the field book. 

15.8 SOIL VAPOR PROBE PURGING PROCEDURES 

Before collecting a soil vapor sample, the sample probe and sample train (tubing, connectors, valves, etc.) must 
be purged to remove ambient air. Purging can be accomplished by connecting a hand-powered air pump or vapor 

-
minute) is required by many regulatory agencies to avoid potential short-circuiting or desorbing of volatile 
compounds from soil particles; a calibrated sampling pump or inline flow meter may be used to ensure the flow 
rate is maintained.  Purge a minimum of 3 tubing/probe volumes from the soil vapor sampling assembly prior to 
sample collection. The volume is calculated as follows: 
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2 h)probe  2 h)tubing  

Where: 

r = the inner radius of the probe and connecting tubing 

h = the height of the probe and the connected tubing.  

Purged vapor from the soil vapor probe should be contained in Tedlar® bags to prevent the release of soil vapor 
into the air. As required by the project-specific work plan or regulatory guidance, collect air quality readings from 
the purged air (e.g., PID). 

15.9 SOIL VAPOR SAMPLE COLLECTION 

Soil vapor samples are collected using either passive (vacuum, no pump required) Entech Instruments, Inc. 
(Entech)-style or SUMMA®-equivalent stainless steel canisters supplied by the analytical laboratory, or active 
(requires a pump) equipment, such as a Tedlar® bag and hand-powered pump. The passive sampling equipment 
typically includes a canister under vacuum, a flow regulator with an in-line vacuum gauge, and in-line particulate 
filters. The flow regulator is pre-set by the laboratory to collect a sample over the collection period specified in the 
project-specific work plan and the laboratory task order. Instructions for connecting the sample canister to the flow 
regulator are typically provided by the laboratory. Tedlar® bag sampling is only ap  

Collect quality assurance/quality control samples in accordance with SOP 4 and the project-specific work plan. 

15.9.1 CANISTER SAMPLING 
1. Record the initial conditions at the sample location in accordance with the project-specific work plan or 

regulatory guidance, often including the weather conditions (e.g., precipitation, barometric pressure, and air 
temperature), PID readings, and any observations (e.g., odor, staining, or spills).  

2. Connect the sample canister to its dedicated1, pre-set flow controller with an inline vacuum gauge. If using a 
SUMMA®-equivalent canister, tighten (hand-tight) the fitting with adjustable wrenches. Do not over tighten. If 
using an Entech-style canister, connect the canister to the flow controller by sliding back the collar on the 

 

3. Open the appropriate valve port on the soil vapor discharge tubing to allow vapor flow from the soil vapor 
probe to the sample canister. 

4. Place physical and visual barriers around the canisters, as necessary, so they are not disturbed during 
sample collection. The barriers should be placed in a manner so as to not compromise air flow around the 
canisters. 

5. Record initial vacuum, op
show unacceptable initial vacuum readings as provided in the laboratory instructions or project-specific work 
plan. 

6. Attach a label to the sample container and enter info
initials, analysis, initial vacuum readings, and place of collection). 

7. As possible, check the canister vacuum gauge reading at least once during the sample collection period to 
 

the appropriate rate, contact your project manager.  

8. 

              
1 Some laboratories match and pre-test specific flow controller and canister assemblies at the laboratory prior to shipment to the field for 
sample collection; be sure to assemble the equipment in the field using the matched components.    
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to the tubing from the soil vapor probe, and disconnect the pre-set flow controller from the canister.  Residual 
vacuum should be measurable after the collection period is completed; recommended residual vacuum is 
between -2 and -5 inches of mercury. The sample results may be subject to rejection during validation if 
vacuum was not maintained during the entire sample collection period. If vacuum readings are outside of the 
recommended range, inform your project manager as soon as possible. Enter the remaining information on 
the sample label and field book (stop date, stop time, and final vacuum reading).  

9. Record the final conditions at the sample location in accordance with the project-specific work plan or 
regulatory guidance, often including the weather conditions (e.g., precipitation, barometric pressure, and air 
temperature), PID readings, and any observations (e.g., odor, staining, or spills). 

15.9.2 TEDLAR® BAG SAMPLING 
1. Record the initial conditions at the sample location in accordance with the project-specific work plan or 

regulatory guidance, often including the weather conditions (e.g., precipitation, barometric pressure, and air 
temperature), PID readings, and any observations (e.g., odor, staining, or spills).  

2. Attach a new, appropriately-sized section of Teflon® or Teflon®-lined tubing to the air sampling pump. 

3. 
whatever air was present in the tube and pump mechanism allowing the air to be sampled to enter the 
sampling assembly). 

4. Conn ® bag 
sample port. 

5. Open Tedlar® bag valve and the appropriate valve port for the soil vapor discharge tubing to allow air flow 
from the soil vapor point to the Tedlar® bag.  

6. Turn on the air sampling pump (or use the hand-powered pump) and begin filling the Tedlar® bag. 

7. Once the Tedlar® bag is approximately two-thirds full, close the valve on the Tedlar® bag and the valve on the 
soil vapor discharge tubing. 

8. Discontinue the pump operation and disconnect the air sampling pump from the Tedlar® bag. 

9. 
analysis, and place of collection).  

10. Record the final conditions at the sample location in accordance with the project-specific work plan or 
regulatory guidance, often including the weather conditions (e.g., precipitation, barometric pressure, and air 
temperature), PID readings, and any observations (e.g., odor, staining, or spills). 

15.10 SAMPLE LABELING AND PREPARATION FOR SHIPMENT 
1. Once sample collection is complete, prepare the air sample canisters for offsite laboratory analysis: 

2. Clean the outside of the sample container, if necessary. 

3. Ensure all required information is completed on each sample label (see above). 

4.  

5. Complete chain-of-custody forms with appropriate sampling information, including:  

 Location 

 Sample name 

 Sample collection start and end date and times 

 Initial vacuum measurement 

 Ending vacuum measurement 

 Sample regulator number 
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 Sample canister number 

 Analytical method 

6. Complete sample packing and ship in accordance with proper procedures. Note that air samples are typically 
shipped under ambient temperatures. 

15.11 CLOSING NOTES 

Once sampling is completed, secure the sample port or abandon the location boreholes/locations in accordance 
with the project-specific project work plan. Mark all sample locations with spray paint, stakes, or other appropriate 
marker for future reference, as needed. Decontaminate all equipment prior to departure and properly manage all 
PPE and IDW in conformance with applicable regulations. 



APPENDIX 
 

 

D ROUTE TO NEAREST 

EMERGENCY MEDICAL CARE 
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